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ABSTRACT 


The  study  was  an  investigation  of  the  effects  of 
certain  teaching  styles  and  personality  traits  on  cognitive 
achievement.  Two  levels  of  achievement  were  assessed, 
representing  the  Knowledge  category  and  the  Higher  Cognitive 
Skills  of  the  Taxonomy  of  Educational  Qbj ectlves .  and  based 
on  the  course  of  study  for  grade  seven  science. 

Teachers  were  selected  for  their  use  of  an  inquiry 
approach  or  an  expository  approach  as  their  basic  mode  of 
teaching.  Analysis  of  verbal  interaction  in  their  classes 
indicated  that  anticipated  differences  between  inquiry  and 
expository  teaching  did  exist  between  the  two  groups  of 
teachers  so  identified. 

The  personality  trait  under  consideration  was 
attitude  toward  authority.  This  trait  was  assessed  by  means 
of  an  Attitudes  Schedule  which  identified  four  personality 
types:  the  stereopath,  the  non-stereopath,  the  negativist, 
and  the  acquiscent. 

Two  classes  of  each  teacher  made  up  the  sample  of 
the  study.  The  data  collected  included  pre-test  and  post¬ 
test  scores  on  the  two  achievement  levels,  Otis  Beta  I.Q. 
scores,  and  the  Attitude  Schedule  scores.  A  full  set  of  data 
was  obtained  for'40?  pupils. 

The  data  were  analysed  by  a  multiple  linear 
regression  technique,  adjusting  final  achievement  scores 
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for  pre-test  scores.  The  other  variables  used  in  the 
analysis  were  the  X.Q.  score,  sex,  style  of  teaching  and 
personality  type  of  the  pupil . 

Each  of  the  variables  was  found  to  contribute 
signif icantly  to  the  prediction  of  achievement,  but  no 
evidence  of  interaction  effects  among  them  was  found.  Boys 
scored  higher  than  girls  in  both  levels  of  achievement; 
this  effect  was  attributed  to  the  cultural  prejudice  that 
science  is  a  boy’s  subject.  Differences  among  the  four 
personality  types  followed  the  same  pattern  in  both  levels 
of  achievement,  but  were  significant  in  the  Knowledge  level 
only.  These  differences  were  related  to  the  nature  of  the 
subject  matter  and  the  characteristics  of  the  personality 
type. 

For  the  modes  of  teaching,  all  differences  were 
in  favor  of  the  expository  mode.  However,  when  the  Skills 
scores  were  adjusted  for  Knowledge  post-test  scores,  which 
may  be  a  more  appropriate  comparison,  the  differences  were 
not  significant.  It  was  suggested  that  the  significant 
impact  of  the  inquiry  approach  may  be  in  types  of  achieve¬ 
ment  other  than  those  investigated  in  this  study. 
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CHAPTER  I 


THE  PROBLEM 

The  attempt  of  researchers  in  education  to  dis¬ 
cover  what  makes  a  teacher  effective  seems  reminiscent  of 
the  alchemist’s  search  for  the  touchstone  which  would  change 
base  metals  to  gold.  The  investigation  has  been  pursued 
with  as  great  industry  and  has  scarcely  been  more  success¬ 
ful.  Yet,  just  as  the  discovery  of  radioactivity  has 
revealed  processes  by  which  metals  may  be  transmuted,  so  a 
better  understanding  of  teaching  may  lead  to  relationships 
which  surely  exist  between  instruction  and  pupil  growth. 

The  question  of  the  impact  which  a  teacher  has  on  his  pupils 
is  too  important  to  be  abandoned  because  it  fails  to  yield 
readily  to  investigation. 


I .  INTRODUCTION 

In  preparing  to  teach  a  lesson,  the  teacher  is 
faced  with  a  two-stage  problem:  first,  what  is  the  proper 
objective  of  the  lesson,  and  second,  what  are  the  most 
effective  means  by  which  to  achieve  it? 

Clearly,  research  cannot  determine  the  answer  to 
the  first  question.  However,  the  researcher  cannot  ignore 
it,  since  it  raises  a  crucial  problem:  the  effectiveness  of 
a  method  of  teaching  can  properly  be  assessed  only  in  terms 
of  the  purposes  for  which  it  is  to  be  used.  Although  in  the 
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past  academic  achievement  has  been  accepted  as  the  major 
objective  of  instruction,  it  is  becoming  increasingly  clear 
that  even  this  limited  objective  is  a  complex  one,  not  well 
suited  to  precise  definition  or  accurate  measurement.  The 
recent  development  of  a  taxonomy  of  educational  objectives 
(Bloom,  1956)  has  established,  although  tentatively,  a  basis 
for  a  more  systematic  evaluation  of  teaching  methods  than 
previously  possible. 

Specific  definition  of  categories  of  educational 
objectives  is  making  possible  a  new  attempt  to  answer  the 
second  part  of  the  teacher's  question,  that  of  the  most 
effective  means  by  which  to  achieve  a  given  objective. 

Since  a  single  teaching  technique  is  unlikely  to  be  effec¬ 
tive  for  the  development  of  all  objectives,  the  problem  for 
research  is  to  discover  the  specific  areas  in  which  each  of 
the  various  techniques  is  most  effective.  This  study  was 
an  attempt  to  attack  this  problem. 

To  make  an  economical  presentation,  and  to 
facilitate  understanding  of  the  approach  used  in  this 
study,  the  initial  statement  of  the  problem  will  discuss 
the  variables  in  rather  general  terms  only.  The  more  de¬ 
tailed  descriptions  which  are  necessary  for  a  complete 
understanding  of  the  bases  for  identifying  the  various 
groups,  and  the  discussion  of  sources  of  information  will 
be  found  in  Chapter  II  and  Chapter  III. 
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II.  STATEMENT  OP  THE  PROBLEM 

This  research  study  investigated  the  possibility 
of  the  existence  of  relationships  between  certain  styles  of 
teaching  and  certain  kinds  of  cognitive  growth.  The  basic 
idea  is  perhaps  something  of  a  oliches  that  pupils  learn 
what  they  practise.  Thus  it  was  proposed  that  when  a  teacher 
leads  pupils  to  practise  observation  and  recall,  they  ac¬ 
quire  factual  information.  Similarly,  when  he  leads  them 
to  practise  thought  and  reasoning,  they  develop  higher 
cognitive  skills.  The  actual  amount  and  kind  of  practice 
the  pupils  Indulge  in  was  thought  to  be  influenced  by  the 
pupil* s  personality  as  well  as  by  the  teacher* s  behavior. 

Thus  the  pupil *s  personality  was  regarded  as  an  intervening 
or  mediating  variable  between  the  input  (teacher  behavior) 
and  the  outcome  (pupil  achievement)  of  the  process  of 
education. 

The  dependent  variable  or  outcome  considered  in 
the  study  was  achievement.  To  provide  a  relatively  specific 
division  of  achievement  into  useful  categories,  the 
Taxonomy  of  Educational  Objectives  (Bloom,  1956)  was  used 
to  identify  two  levels  of  cognitive  skills:  Knowledge,  or 
the  ability  to  recall  specific  content  related  to  the 
course  of  study;  and  the  ability  to  use  the  Higher  Cognitive 
Skills.  This  latter  level  includes  the  skills  identified 


in  the  Taxonomy  as  Comprehension,  Application,  Analysis, 
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Synthesis,  and  Evaluation. 

For  each  of  these  two  levels  of  achievement,  a 
style  of  teaching  was  imagined  which  would  have  as  its  major 
cognitive  emphasis  the  dimension  chosen.  The  teacher  in¬ 
terested  mainly  in  his  students’  knowledge  of  the  factual 
information  in  the  course  would  ensure  that  the  material 
was  covered  exhaustively.  He  would  explain  the  material 
carefully  with  frequent  repetition.  His  questions  would  be 
chiefly  drill  questions,  and  the  answers  of  the  pupils  would 
be  evaluated  and  corrected  by  him.  The  teacher  and  the  text 
would  be  the  authorities  from  which  the  pupils  would  learn 
correct  information.  This  description  corresponds  well  to 
the  style  commonly  known  as  expository;  this  term  will  be 
used  throughout  this  report  to  designate  the  style  of  teach¬ 
ing  which  was  thought  to  be  more  strongly  related  to  the 
Knowledge  level  of  achievement. 

The  teacher  who  focussed  on  the  development  of  the 
higher  cognitive  skills  would  adhere  less  closely  to  the 
course  of  study.  In  order  to  develop  thinking,  he  would  be 
more  often  involved  in  raising  questions  than  in  presenting 
information.  Many  sources  of  information  would  be  used, 
and  the  pupils  would  be  drilled  less  on  the  specific  content 
of  a  particular  text.  The  teacher’s  questions  would  be  de¬ 
signed  to  elicit  more  than  simple  recall,  and  pupils' 
answers  would  often  be  evaluated  by  other  pupils  or  directed 
back  to  them  for  improvement.  This  kind  of  approach  is 
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close  to  that  known  as  Inquiry  teaching  (see  page  26); 
the  term  inquiry  is  used  in  this  report  to  indicate  the  style 
of  teaching  which  was  thought  to  be  more  strongly  related 
to  the  development  of  the  Higher  Cognitive  Skills.  These 
two  teaching  styles,  expository  and  inquiry,  were  the  two 
types  of  teaching  style  considered  in  the  study. 

In  addition  to  the  dependent  variable  of  achieve¬ 
ment,  and  the  independent  variable  of  teaching  style,  pupil 
personality  was  postulated  as  an  intervening  variable  which 
would  distort  the  direct  effects  of  teaching  style  on 
achievement.  That  is,  while  expository  teaching  was  expected 
to  produce  superior  recall  ability,  and  inquiry  teaching  was 
expected  to  develop  higher  cognitive  skills,  it  was  thought 
that  certain  personality  factors  would  be  likely  to  make 
one  style  more  appealing  to  the  pupil  than  the  other.  As 
a  result,  the  actual  achievement  of  a  pupil  might  be  quite 
different  from  that  predicted  on  the  basis  of  teaching 
style. 

The  two  styles  of  teaching  identified  appeared  to 
be  quite  different  in  their  reliance  on  authority.  The 
style  termed  expository  appeared  to  depend  more  on  the 
authority  of  the  teacher  and  the  text,  while  the  inquiry 
approach  seemed  to  encourage  independent  thinking  and  a 
more  critical  attitude  toward  sources  of  information.  Thus 
the  pupil’s  attitude  toward  authority  was  regarded  as  a 
dimension  of  personality  likely  to  have  different  effects 
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on  learning  under  the  two  styles. 

Two  personality  types  were  identified  on  this 
dimension,  which  is  usually  known  as  authoritarianism  or 
stereotypy.  The  stereopath,  or  authoritarian  personality 
is  one  who  respects  authority,  and  likes  to  have  rules  and 
patterns  by  which  to  govern  his  conduct.  The  non- stereopath 
is  a  polar  type  to  the  stereopath;  he  does  not  identify  with 
authority  and  is  impulsive  and  individualistic  in  his  be¬ 
havior.  The  characteristics  of  these  two  types  are  dis¬ 
cussed  more  fully  in  Chapter  II  (page  35 )• 

Two  other  types  were  selected  from  students  who 
could  not  be  definitely  identified  as  stereopath  or  non¬ 
stereopath.  These  students  appeared  inconsistent  in  their 
attitudes,  and  were  grouped  according  to  their  agreement  or 
disagreement  with  items  of  both  scales.  Those  who  generally 
agreed  with  both  stereopathy  and  non- stereopathy  items  on 
the  selection  instrument  were  termed  acquiescents;  those 
who  generally  disagreed  with  both  types  of  items  were 
termed  negativists.  Thus  four  distinct  groups  were  identi¬ 
fied  on  the  basis  of  personality  factors.  The  selection 
instrument  and  the  selection  techniques  used  are  described 
in  Chapter  III  (page  43). 

Using  the  teaching  modes  and  types  as  described 
above,  the  research  problem  was  to  attempt  to  answer  three 
main  questions; 

1.  Do  the  two  teaching  styles  have  different 
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effects  on  achievement  assessed  in  terms  of 
Knowledge  or  the  Higher  Cognitive  Skills? 

2.  Are  there  differences  among  personality  type 
groups  in  achievement  assessed  in  terms  of 
Knowledge  or  the  Higher  Cognitive  Skills? 

3®  Do  combinations  of  teaching  mode  and  pupil 
personality  produce  differential  effects  on 
achievement,  assessed  in  terms  of  Knowledge 
or  the  Higher  Cognitive  Skills,  which  are  not 
attributable  to  the  separate  effects  of  these 
variables? 

III.  THE  SIGNIFICANCE  OF  THE  PROBLEM 

Fundamentally ,  the  investigation  was  an  attempt 
to  provide  research  data  as  a  basis  for  the  teacher’s 
decision  on  the  question  of  how  to  teach  for  a  specific 
objective.  Very  little  is  known  of  the  specific  results 
normally  obtained  by  the  use  of  different  instructional 
approaches,  so  that  the  teacher’s  decision  can  only  be  based 
on  a  subjective  assessment  of  past  experience  and  the  ’folk¬ 
lore’  of  education.  At  present,  a  strong  trend  toward  the 
use  of  the  inquiry  approach,  particularly  in  science  educa¬ 
tion,  is  occurring  in  spite  of  a  lack  of  objective  evidence 
to  indicate  that  inquiry  does  in  fact  promote  pupil  growth 
of  a  different  kind  or  degree  than  more  traditional  methods. 

Suitable  objective  data  regarding  the  specific 
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results  produced  by  new  approaches  in  given  situations 
would  make  it  possible  to  determine  the  value  of  these 
approaches,  their  ranges  of  applicability,  and  their 
limitations*  Teachers  would  thus  be  in  a  better  position 
to  resist  educational  fads  while  combining  worthwhile 
approaches  to  produce  balanced  instructional  styles.  This 
study  attempted  to  provide  objective  evidence  of  a  useful 
kind,  by  determining  the  actual  results  obtained  by  teachers 
using  distinct  teaching  styles. 

The  study  was  also  expected  to  indicate  the  im¬ 
portance  of  the  authoritarian  dimension  of  personality  in 
education.  Knowledge  of  the  effect  of  this  dimension  of 
personality  on  pupil  achievement  and  its  interaction  with 
two  teaching  styles  should  help  clarify  the  reasons  for 
differential  achievement  of  pupils  with  comparable 
intelligence. 


IV.  HYPOTHESES 

The  factors  investigated  in  the  study  were  classed 
as  independent,  mediating  or  dependent  variables.  The  in¬ 
dependent  variable  was  teaching  style.  For  the  purpose  of 
the  study,  the  two  styles,  expository  and  inquiry ,  were 
defined  in  terms  of  a  schedule  for  the  analysis  of  verbal 
interaction  in  the  classroom  (see  page  51)* 

The  characteristics  of  the  pupils  were  considered 
to  be  mediating  variables.  While  personality  was  the 
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variable  of  interest,  and  four  groups  were  identified 
( stereopath,  non- stereopath,  negativist  and  acquiescent ) , 
it  was  also  considered  necessary  to  use  a  measure  of  the 
pupil's  intelligence  to  control  the  effects  of  this 
variableo  Sex  differences  in  achievement  are  not  uncommon, 
so  the  sex  of  the  pupil  was  also  included  as  a  variable  in 
the  study. 

The  dependent  variable  of  the  study  was  the 
achievement  of  the  pupil.  Achievement  was  interpreted  in 
the  cognitive  sense  and  was  treated  as  having  two  levels, 
Knowledge  and  the  Higher  Cognitive  Skills.  These  dimensions 
were  measured  by  tests  known  as  the  Knowledge  Test  and  the 
Skills  Test,  respectively  (see  page  38).  Thus  each  hypothesis 
was  tested  at  both  levels,  even  where  the  discussion  of  the 
hypotheses  below  does  not  refer  specifically  to  both  Knowledge 
and  Skills. 

The  hypotheses  stated  below  are  in  the  form  of 
literary  hypotheses,  stating  the  nature  of  the  questions 
which  were  investigated,  and  the  nature  of  the  findings 
which  were  expected.  They  follow  the  order  in  which  the 
variables  were  investigated,  but  do  not  include  all  the 
specific  statistical  hypotheses  tested;  these  are  set  out 
more  precisely  in  Chapter  IV  with  the  discussion  of  the  re¬ 
sults  of  the  study.  The  hypotheses  given  below  represent 
the  basic  questions  which  the  study  was  designed  to  answer. 
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Effects  of  Intelligence 

Hypotheses  of  series  A  consider  the  effects  of 
intelligence  on  achievement  scores. 

Hypothesis  A. 1.  Student  achievement  on  both 
Knowledge  and  Skills  Tests  is  directly  related  to  intelli¬ 
gence.  This  hypothesis  implies  that  intelligence  scores 
will  be  good  predictors  of  achievement,  and  was  tested  as 
a  preliminary  step  to  the  use  of  intelligence  scores  to 
adjust  achievement  scores.  This  procedure  was  used  because 
it  was  impractical  to  use  random  selection  or  to  match 
pupils  for  intelligence.  Thus  all  further  hypotheses  assume 
that  the  groups  examined  are  of  comparable  intelligence . 

Hypothesis  A. 2 .  Achievement  of  pupils  in  the 
expository  mode  is  different  from  the  achievement  of  pupils 
of  comparable  intelligence  in  the  inquiry  mode.  Since  the 
inquiry  mode  places  greater  emphasis  on  the  higher  skills, 
requires  more  thought  and  affords  less  drill,  it  was  ex¬ 
pected  that  pupils  of  high  intelligence  would  achieve  better 
in  the  inquiry  mode.  Pupils  of  lower  intelligence  were  ex¬ 
pected  to  respond  to  the  increased  drill  in  the  expository 
mode  with  higher  Knowledge  scores,  but  little  difference 
was  expected  between  modes  on  their  Skills  scores. 

Effects  of  Sex 


Hypotheses  of  series  B  consider  the  differences 
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in  achievement  between  boys  and  girls  in  relationship  to  the 
other  variables. 

Hypothesis  B. 1.  The  achievement  of  boys  and  girls 
is  differentially  affected  by  the  mode  of  teaching.  Sex 
differences  between  boys  and  girls  were  expected,  and  it  was 
considered  possible  that  one  style  of  teaching  would  be  more 
favorable  to  boys  or  girls  than  the  other.  Testing  this 
hypothesis  would  determine  whether  differences  between  boys 
and  girls  were  maintained  regardless  of  the  style  of  teach¬ 
ing. 


Hypothesis  B. 2.  The  achievement  of  boys  differs 
from  that  of  girls  regardless  of  the  style  of  teaching. 
Although  achievement  differences  between  boys  and  girls  was 
expected,  it  was  thought  possible  that  the  differences  might 
be  accounted  for  by  the  personality  variable.  Boys  are 
often  thought  of  as  more  individualistic  and  less  conforming 
than  girls.  This  personality  difference,  if  it  exists, 
might  be  a  basic  factor  in  any  achievement  differences  be¬ 
tween  the  sexes.  In  this  case  it  would  be  unnecessary  to 
use  both  sex  and  personality  as  predictor  variables  in 
testing  the  other  hypotheses  of  the  study. 

Effects  of  Personality  and  Style 

Hypotheses  of  series  C  consider  the  main  questions 
of  the  study—those  relating  to  the  effects  of  teaching 
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mode  and  pupil  personality  on  achievement  of  the  two  types. 
The  discussion  of  these  hypotheses  indicates  the  achievement 
differences  expected  due  to  personality  type  differences, 
teaching  mode  differences,  and  the  combined  effect  of  teach¬ 
ing  mode  and  personality  type. 

Hypothesis  C. 1.  The  achievement  of  pupils  on  both 
the  Knowledge  and  the  Skills  test  varies  with  the  style  of 
teaching  and  with  the  personality  of  the  pupil.  This  hypoth¬ 
esis  expresses  the  idea  behind  the  inclusion  of  personality 
as  a  mediating  variable.  While  basic  direct  relationships 
between  the  expository  mode  and  Knowledge  achievement,  and 
between  the  inquiry  mode  and  Skills  achievement  were  expec¬ 
ted,  it  was  thought  that  personality  effects  would  occur 
which  would  accentuate  or  reduce  the  direct  effects  pre¬ 
dicted.  If  this  was  found  to  be  the  case,  it  was  proposed 
to  compare  achievement  differences  between  the  two  styles 
for  each  personality  type,  and  between  the  personality  types 
in  each  style. 

The  stereopath  was  thought  to  find  facts  more 
appealing,  and  to  prefer  a  definite  class  pattern.  The  non¬ 
stereopath  was  thought  of  as  more  individualistic  and  more 
interested  in  ideas  than  facts.  This  assessment  is  in  line 
with  the  usual  description  of  these  types  (see  page  35) • 

While  no  information  other  than  that  involved  in  the 
selection  technique  was  available  on  the  acquiescent  and 
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the  negativlst,  both  types  appeared  to  be  inconsistent  in 
their  thinking.  The  negativlst  seemed  to  reject  suggestions 
and  external  ideas  without  a  rational  appraisal;  the 
acquiescent  seemed  to  accept  such  ideas  in  the  same  fashion. 
The  predictions  made  in  the  hypotheses  below  were  based  on 
these  qualities  attributed  to  the  personality  types. 

The  achievement  of  pupils  in  each  style  of  teach¬ 
ing  was  expected  to  differ  with  the  personality  type  of  the 
pupil.  In  the  expository  mode,  the  stereopath  was  expected 
to  achieve  most  highly  on  the  Knowledge  Test,  with  the  nega- 
tivist  being  the  lowest.  On  the  Skills  Test,  the  non¬ 
stereopath  was  expected  to  do  just  as  well,  because  of  the 
lower  emphasis  on  this  dimension  in  the  expository  mode, 
and  the  non-stereopath's  greater  affinity  for  ideas.  The 
acquiescent,  pictured  as  inconsistent  and  acceptant,  was 
expected  to  score  the  lowest.  In  the  inquiry  mode,  the 
non-stereopath  was  expected  to  achieve  better  than  all 
other  types,  although  the  stereopath,  with  his  preference 
for  facts,  was  expected  to  approach  the  non-stereopath  on 
Knowledge  Test  scores.  Again,  the  acquiescent  and  the 
negativlst  were  expected  to  achieve  less  well,  with  the 
greatest  differences  occuring  in  the  Skills  Test  scores,  due 
to  the  inconsistency  of  these  types. 

The  achievement  of  pupils  of  the  various  person¬ 
ality  types  was  expected  to  differ  between  the  inquiry  and 
the  expository  mode.  The  personality  of  the  stereopath  was 
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thought  to  be  more  compatible  with  the  more  direct,  content 
oriented  expository  mode.  Similarly,  the  non- stereopath 
seemed  better  adapted  to  the  inquiry  mode.  These  differ¬ 
ences  were  expected  to  be  reflected  in  their  achievement. 
There  seemed  little  reason  to  expect  the  style  of  teaching 
to  have  a  great  impact  on  acquiescents,  since  they  would 
presumably  adjust  to  the  teacher's  methods.  On  the  other 
hand,  negativists  were  expected  to  prefer  the  greater  free¬ 
dom  of  the  inquiry  approach  and  were  expected  to  perform 
somewhat  better  in  that  mode. 

Hypothesis  C. 2.  Pupils  of  different  personality 
type  achieve  differently  regardless  of  the  style  of  teach¬ 
ing.  This  hypothesis  was  tested  to  check  another 
possibility--that  the  student's  personality  might  have  a 
strong  consistent  influence  on  his  achievement  regardless 
of  the  mode  by  which  he  is  taught.  The  preference  on  the 
stereopath  for  facts  and  the  non- stereopath  for  ideas  makes 
this  situation  at  least  a  possibility  worth  investigating. 

Hypothesis  C. 3. 1.  Achievement  scores  on  the 
Knowledge  Test  are  higher  in  the  expository  mode  than  in 
the  inquiry  mode. 

Hypothesis  C. 3. 2.  Achievement  scores  on  the 
Skills  Test  are  higher  in  the  inquiry  mode  than  in  the  ex¬ 
pository  mode. 
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Although  interaction  between  teaching  style  and 
pupil  personality  was  expected,  it  was  considered  that  these 
effects  might  not  be  sufficiently  strong  to  overcome  the 
direct  effect  of  style  on  achievement.  Thus  the  existence 
of  a  direct  over-riding  relationship  between  style  and 
achievement  was  also  predicted.  The  expository  mode  was 
expected  to  produce  generally  higher  achievement  on  the 
Knowledge  Test,  while  the  inquiry  mode  was  expected  to  pro¬ 
duce  higher  achievement  on  the  Skills  Test. 

V.  ASSUMPTIONS  AND  LIMITATIONS 

At  this  point  it  is  appropriate  to  indicate  cer¬ 
tain  assumptions  underlying  the  study,  the  limitations 
imposed  by  the  investigator  and  those  produced  by  practical 
considerations. 

Assumptions 

1.  It  is  assumed  that  the  two  levels  of  achieve¬ 
ment,  Knowledge  and  the  Higher  Cognitive  Skills, represent 
distinguishable  classes  of  cognitive  abilities  that  can 
develop  with  some  degree  of  independence.  The  Taxonomy 
assumes  the  dependency  of  Higher  Skills  on  Knowledge,  but 
not  the  reverse. 

2.  It  is  assumed  that  the  dimension  of  pupil 
personality  investigated  is  relatively  stable  over  a  school 
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3«  It  is  assumed  that  the  classroom  talk  provides 
a  valid  index  of  the  kind  of  thinking  going  on.  This 
assumption  is  the  basis  for  the  use  of  the  analysis  of  ver¬ 
bal  interaction  in  the  classroom  to  validate  the  selection 
of  teachers  with  different  styles. 

Limitations 

1.  The  intention  to  study  the  relationships  which 
occur  in  a  normal  classroom  situation,  when  the  teacher  is 
using  his  normal  style  of  teaching  made  the  control  problems 
much  greater  than  in  a  strictly  experimental  study.  In 
particular,  no  control  was  possible  of  the  time  spent  by 
the  various  teachers  on  the  units  under  study. 

2.  The  study  was  a  relatively  long-term  one,  be¬ 
cause  it  was  thought  that  the  Higher  Ccgnitive  Skills  would 
develop  rather  slowly.  One  result  was  to  blur  the  distinc¬ 
tion  between  short-term  learning  and  retention,  so  that  the 
achievement  measured  could  not  be  said  to  be  distinctly  one 
or  the  other.  This  distinction  might  be  desired  because 
there  is  some  evidence  that  inquiry  is  superior  to  more 
traditional  teaching  modes  in  developing  retention  over  a 
long  period  of  time  (see  page  27). 

3.  Although  the  sample  of  teachers  was  drawn 
from  a  relatively  large  group,  the  number  of  teachers 
suiting  the  requirements  was  rather  limited.  This  situ¬ 
ation  was  the  result  of  a  large  turnover  of  science 
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teachers  in  grade  seven,  and  the  fact  that  only  a  limited 
number  of  grade  seven  teachers  were  found  with  experience 
in  the  inquiry  approach.  It  seems  likely  that  better  exam¬ 
ples  of  extreme  types  would  have  been  obtained  if  larger 
groups  of  suitable  teachers  had  been  available  to  select 
from. 

4.  The  usual  problems  of  validity  and  relia¬ 
bility  were  aggravated  by  the  necessity  of  constructing 
achievement  tests  for  specific  content,  rather  than  using 
standardized  tests.  Strong  dependence  on  construct 
validity  resulted,  particularly  in  the  case  of  the  Higher 
Cognitive  Skills,  in  which  the  heterogenous  nature  of  the 
test  made  it  unreasonable  to  anticipate  a  high  internal 
consistency.  The  nature  and  deficiencies  of  the  achieve¬ 
ment  tests  (see  pages  38-41)  must  be  considered  as  impos¬ 
ing  limitations  on  the  study  itself. 

VI.  DEFINITION  OF  TERMS 

For  convenient  reference,  a  brief  recapitulat¬ 
ion  of  the  special  meanings  and  limitations  imposed  on 
certain  of  the  terms  used  in  the  study  is  given  here. 

Achievement  in  this  study  was  used  solely  in  the 
cognitive  sense.  In  this  connection.  Knowledge  indicated 
the  ability  to  recall  information  related  to  the  content 
of  the  course,  and  Skills  indicated  the  Higher  Cognitive 
Skills,  categories  2-6  of  the  Taxonomy  of  Educational 
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Objectives  (Bloom,  1956).  Thus  the  distinction  between 
Knowledge  and  Skills  is  a  distinction  between  different 
levels  of  cognitive  abilities,  not  between  cognitive  and 
other  kinds  of  abilities  as  it  might  usually  be  interpreted* 

Interaction  analysis  is  a  procedure  for  categor¬ 
izing  the  different  kinds  of  talk  which  occurs  in  the 
classroom  with  the  purpose  of  describing  the  teaching  style 
in  use. 

Teaching  mode  or  style  in  this  study  included 
behavior  of  both  pupils  and  teacher;  it  is  assumed  that  the 
teacher  largely  determines  the  behavior  of  the  pupils  by 
the  procedures  which  he  adopts. 
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CHAPTER  II 

RELATED  LITERATURE 

Despite  the  critical  importance  of  the  problem 
and  a  half  century  of  prodigious  effort,  very  little 
is  known  for  certain  .  .  .  about  the  relation  between 
teacher  personality  and  teaching  effectiveness. 

(Getzells  and  Jackson,  1963,  page  57*0  • 

In  the  past,  perhaps  the  major  focus  of  research 
into  the  correlates  of  effective  teaching  has  been  the  per¬ 
sonal  characteristics  of  the  teacher.  So  far  this  research 
has  been  unable  to  produce  findings  of  any  significant 
value  for  understanding  the  teaching  process.  New  approaches 
to  the  problem  show  some  promise,  perhaps  because  they  pro¬ 
vide  the  means  for  a  more  specific  definition  of  such 
concepts  as  achievement,  teaching  style,  and  effective 
teaching.  Some  of  the  more  promising  of  these  are  discussed 
in  this  chapter,  grouped  under  three  main  topics;  the  assess¬ 
ment  of  achievement,  the  description  of  teaching  style,  and 
the  relationship  of  personality  to  achievement.  A  section 
summarizing  recent  research  into  the  results  obtained  by 
the  use  of  the  inquiry  approach  is  also  included. 

I.  THE  ASSESSMENT  OF  ACHIEVEMENT 

A  major  difficulty  in  the  assessment  of  achieve¬ 
ment  has  been  the  lack  of  agreement  on  what,  exactly,  it 
was.  Objectives  of  teaching  are  seldom  clearly  defined, 
and  agreement  on  their  relative  importance  is  seldom 
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achieved.  Thus  if  two  methods  of  teaching  have  been  com¬ 
pared,  and  the  first  found  superior  in  terms  of  a  test  of 
achievement,  it  is  usually  possible  for  the  advocates  of 
the  second  to  contend  that  the  test  did  not  measure  the 
kind  of  achievement  which  that  method  aimed  at.  This  answer 
is  hard  to  refute,  because  it  is  seldom  clear  what  type  of 
achievement  is  intended  or  what  kind  is  being  measured. 

A  major  part  of  this  difficulty  lies  in  the  vague 
way  in  which  educational  objectives  are  stated;  a  manageable 
system  for  classifying  the  proposed  objectives  into  groups 
for  evaluative  purposes  may  help  develop  more  specific 
definitions.  Such  a  system  has  been  devised  by  Bloom  and 
his  associates,  making  it  possible  to  speak  relatively 
specifically  about  various  kinds  of  cognitive  achievement 
(Bloom,  1956). 

In  this  work,  a  compilation  of  the  various 
objectives  current  in  educational  literature  led  to  the 
development  of  three  major  classifications,  or  Domains? 
the  Cognitive  Domain,  relating  to  knowledge  and  thinking; 
the  Affective  Domain,  relating  to  feeling  and  valuation; 
and  the  Psychomotor  Domain,  relating  to  physical  and  motor 
development.  For  the  Cognitive  Domain,  a  hierarchical 
structure  was  developed,  representing  increasingly  complex 
mental  abilities,  with  each  level  depending  on  those  below. 
The  six  major  levels  or  categories  of  cognitive  skills  in 
order  of  increasing  complexity  are  as  follows? 
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lo  Knowledge,  involving  recall  of  ideas,  facts 
and  principles. 

2.  Comprehension,  the  ability  to  restate  or 
summarize  a  communication. 

3*  Application,  the  ability  to  use  a  generali¬ 
zation  in  a  specific  situation. 

4,  Analysis,  the  ability  to  break  down  a 

communication,  and  identify  the  relationships 
between  its  parts. 

5°  Synthesis,  the  ability  to  produce  a  new 
communication  or  plan  of  action. 

6.  Evaluation,  the  ability  to  assess  the  worth 
of  an  idea  or  product  in  terms  of  internal 
or  external  criteria. 

The  Taxonomy  of  Educational  Objectives  must  still 
be  considered  a  tentative  system.  In  an  article  which  dis¬ 
cusses  in  some  detail  the  problems  involved  in  validation 
of  such  taxonomies,  and  the  approaches  which  are  appropriate, 
Kropp  states  that  " sound  evidence  concerning  the  validity 
of  the  constructs  underlying  the  construction  of  the 
Taxonomy  is  not  available  "  (Kropp,  1966).  Despite  the  need 
for  more  research  in  this  direction,  a  number  of  studies 
have  shown  that  the  Taxonomy  can  be  useful  in  evaluation. 

These  studies  have  shown  that  it  is  possible  to 
obtain  agreement  on  the  classification  of  test  items 
according  to  the  Taxonomy.  Though  not  great  in  number, 
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such  studies  have  ranged  from  an  inservice  program  to  train 
teachers  in  the  use  of  the  Taxonomy  (Lessinger,  1963),  to 
the  development  and  evaluation  of  a  specific  test  (McFall, 
1964),  the  comparison  of  modern  and  conventional  chemistry 
courses  (Herron,  1966)  and  the  evaluation  of  programmed 
instruction  (Tyler,  1966). 

Some  validating  evidence  is  available  from  these 
studies.  McFall  divided  the  Taxonomy  and  constructed  a  test 
based  on  each  division.  Test  A  was  composed  of  items  based 
on  category  one  of  the  Taxonomy ,  while  Test  B  included  cate¬ 
gories  two  to  six.  Low  correlations  obtained  between 
Test  A  and  Test  B  were  considered  to  be  evidence  that  the 
tests  were  in  fact  measuring  different  skills.  Herron 
used  sub-tests  for  each  category,  and  found  that  students 
in  the  various  treatment  and  ability  groups  did  not  perform 
the  same  on  some  sub-tests  as  on  others.  This  was  considered 
evidence  that  the  sub-tests  were  measuring  different  skills. 
Herron  concluded, 

The  author  is  encouraged  by  the  prospects  of 
using  tests  based  on  the  Taxonomy  as  part  of  curricu¬ 
lum  evaluation.  Although  the  problems  of  developing 
such  tests  and  establishing  confidence  in  their 
validity  are  great,  the  precision  in  discussing  mental 
attitudes  which  might  accrue  would  seem  to  make  the 
effort  worthwhile  (Herron,  1966,  page  167). 

The  increased  precision  of  which  Herron  speaks 
should  make  possible  the  identification  of  classroom  proce¬ 
dures  which  have  a  specific  effect  for  the  development  of 
one  kind  of  skill,  and  thus  would  not  be  distinguishable  on 
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a  general  test  of  achievement.  Evaluation  in  education  has 
tended  to  concentrate  on  the  first  level  of  the  cognitive 
domain,  and  it  may  well  be  that  the  really  significant 
differences  in  teaching  styles  will  be  found  in  their  ability 
to  induce  growth  in  the  higher  cognitive  skills.  The 
Taxonomy  seems  a  suitable  means  by  which  to  investigate  this 
possibility. 


II.  THE  DESCRIPTION  OF  TEACHING  STYLE 

Recent  studies  of  the  teaching  process  have  concen¬ 
trated  on  the  actual  classroom  situation,  attempting  to 
describe  teaching  as  it  is.  Based  on  the  assumption  that 
teaching  is  essentially  verbal  behavior,  a  number  of  systems 
of  varying  focus  and  complexity  have  been  devised  for  the 
analysis  of  classroom  talk.  This  approach,  which  has  become 
known  as  interaction  analysis,  appears  to  owe  much  to  the 
modern  trend  in  philosophy  related  to  the  problem  of  mean¬ 
ing.  This  trend,  known  as  linguistic  analysis,  appeared  in 
the  5 word  games’  of  Ludwig  Wittgenstein  (1958)  and  is  more 
recently  exemplified  by  the  analysis  of  speech  acts  pro¬ 
posed  by  J.  L.  Austin  (1965)* 

To  describe  teaching  by  interaction  analysis, 
categories  are  established  under  which  all  speech  acts 
occurring  in  the  classroom  can  be  classified.  The  particu¬ 
lar  aspect  of  teaching  style  to  be  studied  is  determined  by 
the  nature  of  the  categories  set  up.  A  number  of  studies 
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with  different  focus  have  been  able  to  identify  and  describe 
common  patterns  of  talk  that  occur  in  the  classroom. 

B.  0.  Smith  and  his  associates  at  the  University 
of  Illinois  developed  a  system  for  analyzing  classroom  talk 
in  terms  of  logical  processes.  They  found  it  possible  to 
isolate  patterns  illustrating  logical  and  illogical  thought 
processes  (Smith,  1959). 

Flanders  (i960)  developed  a  system  designed  for 
direct  use  in  the  classroom,  which  focusses  on  the  teacher's 
style  of  influence  or  control.  This  system  features  an 
unique  method  for  analysing  the  results  of  the  categorization. 
Each  three  seconds,  the  observer  records  the  appropriate 
category  number  descriptive  of  the  classroom  talk.  The  re¬ 
sulting  series  of  numbers  is  tallied  in  a  matrix,  using  each 
number  and  its  antecedent  as  coordinates  to  identify  the 
proper  cell.  Thus,  in  addition  to  the  amount  of  talk  of 
each  type,  information  is  preserved  about  the  sequencing 
of  the  various  types  of  talk.  Considering  the  results  in 
relation  to  pupil  achievement,  Flanders  found  that  the  ver¬ 
bal  patterns  of  teachers  in  superior  classes  were  signifi¬ 
cantly  different  from  those  in  below  average  classes. 

Amidon  has  extended  Flanders*  system,  increasing 
the  number  of  categories  to  give  it  a  broader  scope  (Amidon, 
undated).  A  major  use  suggested  for  this  system  is  for  the 
improvement  of  instruction  by  giving  the  teacher  an  objec¬ 
tive  description  of  his  own  teaching. 
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Taba  and  Elzey  (1964),  beginning  with  a  study  of 
three  types  of  cognitive  task,  developed  a  system  using  levels 
of  thought  processes  as  categories.  Categorization  was  on 
the  basis  of  complete  thought  units,  rather  than  time.  The 
study  was  able  to  identify  definite  and  different  types  of 
strategies  used  by  teachers,  and  to  obtain  some  indication 
of  the  results  of  various  patterns  in  terms  of  the  level  of 
student  talk  as  the  classroom  discussion  continued. 

Perhaps  the  most  ambitious  of  these  interaction 
studies  is  that  developed  under  the  direction  of  A.  A. 

Bellack  (1965)*  The  study  regarded  teaching  as  a  kind  of 
word  game  involving  the  teacher  and  the  pupil,  with  legal 
and  illegal  moves.  The  classroom  talk  is  analysed  to  speci¬ 
fy  the  speaker,  the  type  of  move,  the  content  of  the  talk, 
its  logical  meaning  and  its  affective  valence.  The  method 
employs  taperecordings  and  typescripts,  using  a  line  of 
typescript  as  its  unit  of  measurement.  Assessing  the  find¬ 
ings  of  the  study,  Bellack  concluded 

.  .  ,  teachers  tend  to  be  remarkably  stable  over  class 
sessions  in  their  pattern  of  discourse,  so  that  one 
can  reasonably  speak  of  a  teacher’s  paedagogical 
style  as  an  internally  consistent  and  temporally  stable 
dimension  of  behavior  (Bellack  and  Davitz,  1965-66). 

This  statement  is  consistent  with  the  findings 
of  the  other  studies  mentioned,  and  was  the  basis  of  the 
attempt  to  describe  the  teaching  styles  in  the  present 
study  by  means  of  interaction  analysis. 
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III.  THE  INQUIRY  APPROACH 

Although  the  term  inquiry  is  a  relatively  recent 
one  in  educational  literature,  the  concept  itself  is  not 
entirely  new.  The  Handbook  of  Research  on  Teaching  (Gage, 
1963t  PaSe  1033)  describes  a  study  reported  in  1912  in 
which  in  terms  of  achievement,  retention  and  popularity, 
three  teaching  methods  ranked  in  the  order  "experimental 
method,"  "lecture  method,"  and  "book  method." 

Discovery  Learning 

An  earlier  and  still  current  term  which  approxi¬ 
mated  the  term  inquiry  in  meaning  was  discovery.  A  number 
of  studies  have  compared  discovery  teaching  and  expository 
teaching.  In  reviewing  several  of  the  more  recent  of  these, 
Kersh  and  Wittrock  (1962)  accept  the  definition  of  dis¬ 
covery  as  "the  learner fs  goal-directed  behavior  when  he  is 
forced  to  complete  a  task  without  the  help  of  the  teacher" 
(page  46l).  In  the  studies  reviewed,  where  discovery  and 
directed  (or  expository)  groups  were  compared,  the  discovery 
groups  tended  to  show  greater  learning  and  were  significantly 
superior  in  retention.  Where  discovery  and  guided  discovery 
groups  were  compared,  the  guided  discovery  groups  were  more 
often  superior.  The  reviewers  concluded 

Guided  discovery  seems  to  offer  the  happy 
medium  between  independent  discovery  and  highly 
directed  learning.  Some  of  the  efficiency  of 
directed  learning  is  maintained,  along  with  the 
benefits  of  the  discovery  process,  specifically 
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motivation  and  problem-solving  skill  (Kersh  and 
Wittrock,  1962,  page  468). 

Perhaps  more  apropos  to  the  theory  of  the  present  study  is 
their  statement  that  most  of  the  studies  reinforced  the 
correct  answer  rather  than  effective  discovery  techniques, 
and  that  differences  in  the  results  of  the  studies  seemed 
predictable  from  a  knowledge  of  what  was  practiced  and 
what  was  reinforced. 

Similar  results  are  reported  by  Ray  (1961),  who 
compared  discovery  and  direct  instruction  and  found  dis¬ 
covery  superior  in  terms  of  long-term  retention  and  transfer. 

Scandura  (1964)  also  investigated  the  effective¬ 
ness  of  discovery  and  expository  teaching  for  developing 
problem-solving  ability.  In  the  first  of  a  series  of 
studies,  the  classes  were  taught  until  their  problem-solving 
ability  was  judged  to  be  about  equal.  The  expository 
classes  were  primarily  occupied  with  the  correct  technique, 
while  the  discovery  classes  developed  an  understanding  of 
the  relationships  involved.  In  the  testing,  the  discovery 
group  was  better  on  both  routine  and  novel  problems,  but 
the  difference  was  greatest  for  the  novel  problems.  The 
results  appear  to  agree  with  those  referred  to  above. 

Inquiry  Teaching 

Although  it  is  similar  to  discovery  in  concept, 
inquiry  implies  a  somewhat  different  emphasis,  with  greater 
stress  on  the  processes  by  which  discovery  proceeds.  The 
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use  of  the  term  in  science  teaching  seems  to  have  originated 
with  Schwab  (1962),  who  used  it  as  descriptive  of  the  pro¬ 
cesses  by  which  science  progresses,  and  thus  regards  the 
best  science  teaching  as  "enquiry  into  enquiry." 

Its  aim  is  not  only  the  clarification  and  incul¬ 
cation  of  a  body  of  knowledge  but  the  encouragement  and 
guidance  of  a  process  of  discovery  on  the  part  of  the 
student  (Schwab,  1962,  page  67). 

Schwab  discusses  differences  in  approach  between 
two  styles  of  teaching,  which  appear  to  match  the  inquiry 
and  expository  modes  as  defined  for  the  present  study,, 

In  the  dogmatic  classroom,  the  role  of  the  teacher 
was  to  explain  what  the  book  left  unclear,  and  to  test 
the  student's  grasp  of  what  he  was  told  .... 

[While  in  the  enquiry  classroom]  his  responsibility  is 
to  impart  to  the  student  an  art,  a  skill,  by  means  of 
which  the  student  can  teach  himself.  This  art  consists 
in  knowing  what  questions  to  ask  of  a  report  of  en¬ 
quiry,  when  to  ask  them,  and  where  to  find  the  answers. 
This  kind  of  skill  is  learned  by  doing,  by  exercise, 
and  is  taught  by  guiding  the  doing  (Schwab,  1962, 
page  67). 

Schwab's  statements  on  the  actual  procedure 
which  should  be  used  to  foster  the  art  of  inquiry  lend 
support  to  the  use  of  interaction  analysis  to  identify  in¬ 
quiry  lessons  as  was  done  in  this  study.  He  says, 

It  is  through  discussion  that  the  skill  of 
enquiry  into  enquiry  can  be  conveyed,  and  it  is 
through  discussion,  too,  that  the  art,  once  learned, 
can  be  carried  on  in  a  group  ....  Even  when  the 
discussion  is  not  designed  to  impart  skills  of  en¬ 
quiry  and  deals  only  with  traditional  teaching 
materials,  it  much  increases  the  depth  and  durability 
of  learning  (1962,  page  70). 

While  Schwab's  writing  is  at  once  theoretical  and 
practical,  the  only  major  research  into  inquiry  teaching 
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has  been  conducted  by  J.  R.  Suchman.  Suchman  (1965)  sees 
as  the  basic  contributions  of  a  teacher  to  inquiry  learning 

1.  The  creation  of  a  free  and  open  environment 
that  stimulates  and  sustains  free  inquiry, 

2.  The  supplying  of  new  conceptual  organizers 

as  suggested,  not  authoritative,  interpretations 
of  the  data, 

3°  The  creation  of  a  climate  of  acceptance  for 
the  ideas,  theories  and  plans  of  attack 
suggested  by  the  children  (1965,  page  ?0ff.). 

Suchman* s  research  model,  however,  reduces  the 
teacher’s  role  to  a  minimum  in  an  attempt  to  improve  the 
pupils’  ability  to  ask  productive  questions.  In  effect  the 
teacher  is  supposed  to  provide  a  responsive  environment  such 
as  the  pupil  might  encounter  if  he  were  able  to  test 
directly  the  questions  he  poses.  Thus,  after  the  pre¬ 
sentation  of  a  silent  demonstration  involving  a  simple 
concept  of  elementary  physics  the  teacher  responds  only 
"yes"  or  "no”  to  questions  posed  by  the  pupils.  This  model 
is  a  limited  one  of  inquiry  teaching,  even  in  terms  of 
Suchman’ s  own  definition  (see  item  two  above),  but  this 
fact  need  not  detract  from  its  usefulness  as  a  research 
tool.  In  his  original  study  at  the  University  of  Illinois, 
it  was  found  that  the  questioning  of  elementary  school 
children  was  inhibited  by 

1.  Low  productivity  -  the  pupils  did  not  seem 
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to  know  what  to  question, 

2.  Low  autonomy  -  pupils  were  dependent  on  the 
teacher  to  direct  their  behavior, 

3.  Lack  of  logic  or  precision  in  questioning, 
which  produced  confusing  or  misleading  in¬ 
formation  (Suchman,  1965*  page  16). 

The  study  also  compared  the  achievement  on  a  test 
of  physical  concepts  of  pupils  taught  by  the  method  described 
above,  with  that  of  pupils  taught  the  same  concepts  by 
a  purely  expository  method.  Suchman  concluded  from  the  re¬ 
sults  obtained  that  the  emphasis  on  the  development  of 
process  did  not  detract  from  the  learning  of  physical 
principles;  there  was  in  fact  some  evidence  that  learning 
through  inquiry  was  superior  to  expository  teaching  (1965, 
page  555). 

A  few  other  studies  have  been  reported  involving 
a  less  restricted  inquiry  approach  to  science  teaching  in 
the  higher  elementary  grades.  Scott  (1966)  compared  the 
Inquiry  approach  with  conventional  teaching  of  elementary 
school  children,  and  concluded  that  the  inquiry  approach 
fostered  an  analytic  mode  of  thinking  and  more  flexible  be¬ 
havior,  Butts  and  Jones  (1966),  also  working  with  ele¬ 
mentary  school  children,  found  that  inquiry  training  designed 
to  enhance  problem-solving  behaviors  did  produce  patterns 
indicative  of  more  effective  problem-solving. 

Thus,  while  the  evidence  is  rather  sparse,  the 
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effect  of  these  studies  is  to  indicate  that  there  is  a 
difference  in  the  results  of  inquiry  teaching  and  expository 
teaching,  and  that  the  process  skills  involved  in  the  in¬ 
quiry  method  may  well  involve  development  of  the  Higher 
Cognitive  Skills. 


IV.  PERSONALITY  AND  ACHIEVEMENT 

Curiously  enough,  in  spite  of  the  emphasis  on 
individual  differences  in  education,  there  seems  to  have 
been  only  a  limited  amount  of  research  by  educational 
psychologists  into  the  personality  correlates  of  achievement. 
Pew  teachers  would  quarrel  with  the  idea  that  the  person¬ 
ality  of  the  pupil  could  have  an  influence  on  his  achieve¬ 
ment  approaching  that  of  his  intelligence  or  ability.  Yet 
the  research  that  has  been  reported  in  North  America  on 
personality  and  education  has  been  chiefly  investigation 
of  the  teacher’s  personality,  rather  than  the  student’s. 

The  Handbook  of  Research  on  Teaching  (Gage,  1963),  in  the 
section  entitled  "Major  Variables  and  Areas  of  Research 
on  Teaching,"  contains  a  chapter  on  the  teacher's  person¬ 
ality  but  none  on  the  pupil's.  Research  involving  pupil 
characteristics  appears  to  emphasize  social  interaction, 
rather  than  individual  traits;  the  interesting  investigation 
of  Thelen  (1961)  into  the  matching  of  teacher  and  class,  or 
"teachability  grouping"  is  one  example  of  this  type  of 


study. 
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Studies  Relating  Personality  to  Achievement 

More  work  in  this  area  seems  to  have  been  reported 
in  England,  particularly  by  psychologists  specializing  in 
the  study  of  personality.  Although  Cattellfs  major  work 
has  been  in  the  identification  and  measurement  of  distinct 
personality  traits  (Cattell,  1964),  he  has  recently  reported 
in  co-operation  with  two  other  researchers,  a  study  of  the 
relationship  between  personality  traits  and  school  achieve¬ 
ment  (Cattell,  Sealey  and  Sweney,  1966).  This  study  was 
an  attempt  to  discover  what  improvement  in  the  prediction 
of  school  achievement  could  be  obtained  by  using  personality 
and  motivational  source  traits  as  predictors  in  addition  to 
intelligence.  Complex  measures  were  used — the  personality 
dimension  alone  included  fourteen  primary  factors,  including 
sociability,  emotional  stability,  aggression,  self-confidence 
and  aesthetic  sensitivity.  Among  the  dynamic  or  motivational 
traits  were  sensuality,  curiosity,  pugnacity,  and  religious 
and  patriotic  sentiment. 

The  results  indicated  that  the  three  types  of 
predictor— intelligence,  personality  and  motivation-each 
accounted  for  about  one-third  of  the  variance  in  achievement 
scores.  Only  minor  correlations  were  found  between  these 
three  types  of  predictor,  and  the  three  together  accounted 
for  three-quarters  of  the  observable  variance.  The  in¬ 
vestigators  considered  the  results 

.  .  .  consistent  with  our  claim  that  the  prediction 

of  level  [of] educational  achievement  from  ability  tests 
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could  be  doubled  in  accuracy  by  adding  personality 
source  traits  and  trebled  by  adding  objectively 
measured  dynamic  traits  (Cattell,  Sealey  and  Sweney, 
1966,  page  294). 

Rushton  (1966)  investigated  the  relationship  be¬ 
tween  personality  characteristics  and  scholastic  success 
in  eleven  year  olds  using  Cattell Ts  C.P.Q.  test,  and 
considering  in  particular  the  second  order  factors  anxiety 
and  extraversion.  His  results  indicated  that  the  well- 
adjusted,  extraverted  children  tend  to  have  higher 
scholastic  achievement.  The  concept  of  an  optimum  level 
of  anxiety  has  been  generally  accepted  in  psychological 
theory.  Studies  conducted,  chiefly  with  non-human  subjects, 
have  shown  that  high  drive  levels  lead  to  stereotypy  or 
rigidity  in  behavior  (see  for  example,  Osgood,  1957* 
page  383) ,  Thus  one  would  expect  that  highly  anxious  sub¬ 
jects  would  do  poorly  in  problem-solving. 

Rigidity  in  thinking  is  easily  associated  with 
dogmatism;  however  while  the  latter  is  properly  thought  of 
as  an  aspect  of  the  authoritarian  personality,  the  former 
may  be  a  quite  different  factor.  Rokeach,  in  his  book 
The  Open  and  Closed  Mind,  reported  a  study  of  the  relation¬ 
ship  between  dogmatism  and  rigidity  in  thinking,  and 
problem-solving.  The  study  differentiated  between  dogmatism 
and  rigidity  in  thinking,  providing  scales  to  measure  each 
of  these  traits.  High  and  low  scorers  on  the  scales  of 
rigidity  and  dogmatism  were  compared  in  their  ability  to 
think  analytically  and  synthetically.  Highly  dogmatic 
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persons  were  found  to  have  greater  difficulty  in  synthesizing 
solutions  than  less  dogmatic  persons.  In  analytic  thinking 
differences  were  found  between  high  and  low  scorers  on 
rigidity,  but  not  between  high  and  low  scorers  on  dogmatism. 
Rokeach 1 s  dogmatism  scale  has  been  validated  for  use  in 
high  school,  (Kemp  and  Kohler,  1965)  but  the  writer  is  not 
aware  of  any  reported  investigation  involving  its  use. 

A  study  of  rigidity  in  problem-solving  reported 
by  Pringle  and  McKenzie  (1965)  found  no  overall  difference 
between  children  in  "traditional"  and  "progressive"  schools. 
However,  the  children  of  lower  intelligence  were  more  rigid 
than  more  able  children,  but  less  rigid  in  the  progressive 
than  the  traditional  schools. 

Author i tarianl sm 

The  recent  research  into  the  authoritarian  aspect 
of  personality  seems  to  have  its  source  in  the  studies  of 
Adorno  and  others  (1950)  into  the  Fascist  ideology  and 
social  discrimination.  This  research  produced  the  Cali¬ 
fornia  F  scale,  intended  as  a  measure  of  authoritarian  or 
anti-egalitarian  personality.  Subsequent  research  (Christie 
and  Jahoda,  1954)  indicated  that  the  F  scale  was  oriented 
to  distinguish  between  the  political  left  and  the  politi¬ 
cal  right,  while  it  appeared  that  both  extremes  involved 
similar,  if  not  identical  personality  predispositions.  In 
simple  political  terms,  it  seemed  to  distinguish  between 
fascists  and  democrats,  but  not  between  democrats  and 
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communists. 

Stern  (1956)  adopted  a  synthetic  approach,  forming 
a  description  of  the  personality  type  referred  to  in  the 
earlier  studies  as  the  authoritarian,  and  named  by  Stern 
the  stereopatho  This  hypothetical  person  was  said  to  be 
characterized  by  depersonalized  and  codified  social  relation¬ 
ships,  pervasive  acceptance  of  authority  as  absolute, 
inhibition  and  denial  of  impulses,  and  rigid  orderliness  and 
conformity  in  behavior  (1956,  page  189).  A  second  model 
was  developed  of  a  type  thought  to  be  polar  to  the  stereo¬ 
path.  This  non- stereopath  was  said  to  be  characterized  by 
highly  individualized  social  relationships,  pervasive  re¬ 
jection  of  authority  figures,  spontaneous  and  acceptant 
impulse  life,  and  non- conforming  flexibility  in  behavior 
(1956,  page  192).  The  Inventory  of  Beliefs  was  then 
developed  to  identify  the  two  types  by  means  of  their 
acceptance  or  rejection  of  statements  designed  to  be 
acceptable  to  one  or  the  other.  Use  of  the  instrument  led 
to  the  identif ication  of  a  third  type,  the  rational,  whose 
responses  to  the  items  appeared  to  be  governed  by  reason 
or  pragmatism. 

When  used  in  various  educational  institutions, 
the  Inventory  of  Beliefs  revealed  wide  variations  in  the 
proportion  of  each  type  in  the  population  of  the  institu¬ 
tions.  When  the  academic  achievement  of  the  three  types 
was  compared,  it  appeared  that  stereopaths  were  less 
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successful  than  non- stereopaths  at  the  college  level,  except 
in  the  areas  of  mathematics  and  science,  where  no  difference 
was  discernible  (1956,  page  205). 

A  study  of  high  school  pupils  was  conducted  by 
Berlin  (1965)  which  used  an  adaptation  of  Stern’s  instru¬ 
ment,  and  combined  the  three  variables  of  personality, 
teaching  style  and  achievement.  In  the  population  available 
to  Berlin,  only  stereopaths  and  rationals  could  be  identi¬ 
fied;  this  result  agrees  with  Stern,  whose  sample  of  high 
school  pupils  also  contained  no  non- stereopaths.  In  his 
design,  Berlin  used  Ginther’s  model  (1964),  dif f erentiating 
between  errorless  and  dialectical  teaching  using  both 
teachers  and  programmed  instruction  in  each  mode.  His 
measure  of  achievement  was  made  using  a  novel  technique-- 
stimulated  recall.  This  technique  involved  replaying 
recordings  of  class  sessions  and  questioning  students  at 
pre-determined  points  to  discover  what  they  had  been 
thinking  at  those  points  in  the  original  lesson.  In  an 
earlier  study,  Gaier  (1951)  found  that  students  who  were 
interviewed  within  twenty-four  hours  were  able  to  state 
what  they  remembered  their  thoughts  to  have  been  in  ninety 
percent  of  the  cases.  Berlin  extended  the  technique,  inter¬ 
viewing  whole  classes  instead  of  individuals,  with  little 
loss  in  their  ability  to  recall  their  thoughts.  Using  the 
Taxonomy  of  Educational  Objectives,  he  then  categorized  the 
recalled  thoughts  as  learning  experiences,  and  studied  the 
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relationships  between  them  and  the  students’  personalities 
in  the  four  different  instructional  situations.  In  the 
teacher  controlled  classes,  he  found  more  higher  learning 
experiences  in  the  dialectical  than  the  errorless  style, 
and  more  knowledge  experiences  in  the  errorless  style.  The 
students  classed  as  rationals  reported  more  higher  learning 
experiences  in  the  teacher-dialectical  mode,  while  the 
stereopaths  reported  more  higher  learning  experiences  in 
the  errorless  mode. 

The  logical  extension  of  these  findings  is  to  pre¬ 
dict  that  a  high  incidence  of  recalled  learning  experiences 
of  a  particular  type  would  indicate  a  high  level  of  learn¬ 
ing  of  the  same  type.  The  present  study  may  indicate 
whether  the  cognitive  skills  developed  in  a  given  situation 
are  in  fact  those  that  are  practised.  The  following  chap¬ 
ter  will  describe  the  design  of  the  study  and  the  procedures 
used  in  carrying  it  out. 
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CHAPTER  III 

THE  DESIGN  OF  THE  STUDY 

This  study  involved  three  major  variables — the 
style  of  instruction,  the  achievement  of  the  pupil,  and 
the  personality  of  the  pupil.  For  each  of  these  three 
variables  an  instrument  of  procedure*  for  evaluation  was 
constructed.  Before  the  procedures  used  in  selecting  the 
sample  and  collecting  the  data  of  the  study  itself  are  des¬ 
cribed,  the  development  of  each  of  these  evaluative  devices 
is  discussedo 


I.  THE  ACHIEVEMENT  TESTS 

The  tests  of  achievement  were  based  on  the 
second,  third  and  fourth  units  of  the  grade  seven  science 
course  for  the  Province  of  Alberta:  The  Earth’s  Crust, 

Soil  and  Water.  Multiple  choice  questions  based  on  these 
units  were  constructed  to  test  each  of  the  six  major 
categories  of  the  Taxonomy  of  Educational  Objectives 
(Bloom,  1956).  In  devising  the  tests,  a  number  of  previous 
tests  based  on  the  Taxonomy  were  consulted,  as  well  as  a 
recent  book  designed  to  aid  the  construction  of  science 
questions  based  on  the  Taxonomy  (Hedges,  1966).  In  con¬ 
structing  the  knowledge  items,  care  was  taken  to  limit  the 
information  needed  to  that  given  in  the  text  or  the 
official  curriculum  bulletin.  In  designing  the  items 
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intended  to  test  the  Higher  Cognitive  Skills  an  attempt  was 
made  to  present  the  facts  needed  in  the  question  itself,  so 
that  detailed  knowledge  of  course  content  would  not  be 
needed  in  solving  them.  Otherwise  it  was  thought  that  pre¬ 
test  scores  would  be  depressed  by  lack  of  specific  inform¬ 
ation,  and  indicated  growth  could  be  due  to  increased 
knowledge  of  the  course,  rather  than  development  of  the 
Higher  Cognitive  Skills. 

The  items  were  formed  into  a  Knowledge  Test  and 
a  Skills  Test;  the  former  based  solely  on  the  Knowledge 
category  of  the  Taxonomy,  the  latter  on  the  remaining  five 
categories.  Each  test  contained  forty-three  questions. 
These  two  tests  were  given  to  three  grade  eight  science 
classes  (these  pupils  having  covered  the  course  in  the  pre¬ 
vious  year)  on  September  twenty-f irst , and  again  three  weeks 
later.  The  tests  were  administered  twice  to  provide 
information  on  item  stability.  Items  were  selected  on  the 
basis  of  the  item-test  biserial  correlation,  the  item 
difficulty  and  the  item  stability.  As  a  general  rule, 
correlations  of  .  30  or  greater  were  required,  and  the  item 
difficulty  was  controlled  to  produce  tests  of  about  . 50 
difficulty,  with  forty  percent  in  the  .40-. 60  range  and 
eighty  percent  in  the  .20-. 80  range,  distributed  in  a 
balanced  manner.  The  items  were  selected  to  provide  cover¬ 
age  of  the  subject  matter  of  the  three  units  of  the  course 
proportional  to  the  time  recommended  to  be  spent  on  each 
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unit  by  the  Curriculum  Guide  (1962).  Modifications  of  the 
course  of  study  In  some  Inquiry  classes  made  It  advisable 
to  reduce  the  number  of  items  drawn  from  Unit  IVi  Water. 
Deviations  from  the  above  oriterla  were  permitted  in  some 
cases  where  item  analysis  data  revealed  weaknesses  which 
were  thought  to  be  corrected  by  revision. 

A  committee  of  five  faculty  members  and  graduate 
students  familiar  with  the  Taxonomy  scrutinized  the  items 
to  check  the  categorization.  The  committee  agreed  with  the 
division  of  the  items  between  Knowledge  and  the  Higher 
Cognitive  Skills.  Agreement  on  the  correct  categorization 
of  the  Skills  items  was  more  difficult  to  reach,  but  the  final 
consensus  indicated  that  the  Skills  Test  was  not  balanced 
as  originally  intended;  the  categories  Comprehension  and 
Analysis  appeared  to  be  more  strongly  represented  than 
the  categories  Application,  Synthesis,  and  Evaluation.  How¬ 
ever,  since  the  basic  division  required  was  unanimously 
supported,  this  was  considered  adequate  for  the  purpose  of 
the  study. 

Selection  and  revision  of  the  original  items  pro¬ 
duced  a  Knowledge  Test  of  twenty-five  items  and  a  Skills 
Test  of  twenty-five  items.  These  tests  were  given  to  three 
grade  seven  classes,  a  total  of  eighty-five  pupils.  This 
group  had  just  completed  the  units  on  which  the  items  were 
based,  and  was  not  otherwise  involved  in  the  study.  The 
data  were  analysed,  and  the  description  of  the  tests  which 
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resulted  is  given  in  Table  I.  Copies  of  the  tests  are  given 
in  Appendix  A. 


TABLE  I 

DESCRIPTION  OF  ACHIEVEMENT  TESTS 


Mean 

Standard 

Deviation 

KR-20 

Reliability 

Knowledge  Test 

12.3 

4.0 

.68 

Skills  Test 

10.1 

3.2 

.48 

The  lower  value  for  the  reliability  of  the  Skills 
Test,  as  given  in  Table  I,  was  anticipated,  since  the  KR-20 
coefficient  is  essentially  an  index  of  homogeneity.  The 
Knowledge  Test  should  be  more  homogenous,  since  it  was  de¬ 
signed  to  test  only  one  category  of  cognitive  skill,  while 
the  Skills  Test  was  designed  to  test  five  categories. 

As  a  further  attempt  at  validation,  the  procedure 
suggested  by  McFall  (see  page  20)  was  adopted.  The  product 
moment  correlation  between  post-test  scores  on  the  two 
tests  was  obtained.  The  low  value  obtained,  0.53»  is  con¬ 
sidered  evidence  supporting  the  idea  that  the  tests  do 
measure  different  classes  of  cognitive  abilities. 

II.  THE  ATTITUDES  SCHEDULE 

The  Attitudes  Schedule  was  the  instrument  designed 
to  identify  the  personality  types  used  in  the  study.  The 
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two  main  types  considered  are  the  stereopath  and  non¬ 
stereopath  described  by  Stern  (1956)  and  discussed  in 
Chapter  II.  Stern's  instrument  for  identifying  these  types 
was  the  Inventory  of  Beliefs.  Berlin  adapted  this  instru¬ 
ment  for  the  study  described  above  (page  33);  this  adapta¬ 
tion  was  examined,  but  was  judged  inappropriate  for  this 
study  because  it  contained  a  large  proportion  of  items 
appropriate  only  to  citizens  of  The  United  States,,  Also  it 
was  thought  desirable  to  avoid  the  strong  ideological  tone 
of  this  instrument. 

At  Workshops  held  in  1959  and  I960,  attended  by 
several  of  the  leading  people  working  with  this  personality 
dimension,  an  experimental  instrument  was  developed  to  com¬ 
bine  features  of  several  previous  measures  of  authoritar¬ 
ianism  (Minutes,  1959  and  i960).  This  Stereopathy- 
Acquiescence  Schedule  is  composed  of  one  hundred  items, 
each  of  which  is  theoretically  acceptable  to  either  the 
stereopath  or  the  non- stereopath.  The  items  are  formed 
into  ten  scales,  four  of  which  may  be  identified  as 
stereopathic  and  six  as  non-stereopathic.  Subjects  are 
asked  to  indicate  their  agreement  or  disagreement  on  a 
forced  choice  six  point  scale  ranging  from  strongly  agree 
to  strongly  disagree.  Two  forms  were  devised,  an  ideo¬ 
logical  and  a  personality  form. 
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Development  of  the  Attitudes  Schedule 

The  items  of  the  personality  form  of  the  Stereo- 
pathy-Acqulescence  Schedule  were  adapted  for  use  with  grade 
seven  pupils,  and  the  resulting  Schedule  was  administered 
to  three  grade  seven  classes  on  September  twenty-second, 
and  again  on  October  fourteenth.  About  ninety  pupils  were 
involved.  For  the  first  administration,  the  ten  scale 
scores  were  calculated,  and  the  intercorrelations  of  these 
with  the  individual  items  were  obtained.  Factor  analysis 
of  this  correlation  matrix,  followed  by  an  equamax  rotation 
of  three  factors  produced  the  factor  structure  shown  in 
Table  II.  This  structure  agrees  well  with  that  found  for 
the  original  Schedule  (Minutes,  i960),  showing  clear 
separation  of  the  scales  into  three  sets:  the  stereopathy 
scales,  which  loaded  on  factor  three;  the  non-stereopathy 
scales,  which  loaded  on  factor  one;  and  the  non-stereopathy 
antiviolent  scales,  which  loaded  on  factor  two. 

Test-retest  correlations  were  calculated  for  the 
items,  to  obtain  a  measure  of  their  stability.  Items  with  a 
stability  greater  than  .30  and  a  correlation  greater  than  .30 
with  either  factor  one  or  factor  three  were  selected  and 
grouped  to  form  a  Stereopathy  Scale  and  a  Non-stereopathy 
Scale  of  twenty-five  items  each.  Scale  scores  were  then 
obtained  from  the  original  data,  and  the  new  scales  corre¬ 
lated  and  factored  with  the  original  ten.  Each  new  scale 
loaded  greater  than  . 90  on  the  appropiate  factor. 
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TABLE  II 


FACTOR  PATTERN 

FOR  THE 

STEREOPATHY- 

ACQUIESCENCE 

SCALES 

Factors 

Scale 

1 

2 

3 

1 

o  30 

« 74 

Stereopathy 

2 

o60 

-  « 33 

.45 

Scales 

3 

.74 

4 

.  35 

.66 

Non- stereopathy 

5 

0?8 

-  .30 

6 

.79 

.30 

Scales 

7 

.82 

8 

.  58 

.32 

9 

o  92 

10 

.  86 

Contribution 

of  Factor 

2*79 

2.08 

1.95 
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Test-retest  correlations  were  also  calculated  from  the 
pilot  data  for  the  new  scales;  the  values  obtained  were  for 
the  Stereopathy  Scale, 0.72,  for  the  Non- stereopathy  Scale, 
0.78. 

The  items  of  both  new  scales  were  combined  to 
form  the  Attitudes  Schedule,  the  personality  instrument  of 
this  study.  A  copy  of  this  schedule  is  given  in  Appendix  A, 
and  the  items  belonging  to  each  scale  are  listed  in 
Table  XII,  page  131*  The  second  factor,  the  antiviolent 
dimension,  was  abandoned  because  it  appeared  to  add  nothing 
useful  for  the  identification  of  the  personality  dimensions 
selected  for  study. 

I dent if ication  of  Personality  Types 

The  personality  types  identified  in  this  study 
were  defined  in  terms  of  the  Attitudes  Schedule.  Since  the 
Stereopath  Scale  and  Non- stereopath  Scale  formed  separate 
factors,  rather  than  opposite  loadings  on  the  same  factor, 
it  was  decided  to  define  the  types  according  to  which 
dimension  was  stronger,  as  indicated  by  the  scale  scores 
of  the  individual.  These  scores  were  first  converted  to 
standard  scores.  From  the  pilot  data,  the  standard  error 
of  the  scores  on  either  scale  was  found  to  be  not  greater 
than  0.55»  Using  this  value,  a  difference  in  standard 
scores  of  0. 50  meant  that  there  was  about  ninety  percent 
probability  that  no  overlap  in  the  true  values  of  these 
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scores  existed.  In  selecting  types, 0. 50  was  the  minimum 
difference  permitted  between  scores  of  opposite  types. 

The  stereopath  was  defined  as  a  person  whose 
stereopathy  score  was  0.50  or  more  greater  than  his  non- 
stereopathy  score,  indicating  a  preference  for  the 
stereopathy  items.  A  non- stereopath  was  defined  as  a  per¬ 
son  whose  non- stereopathy  score  was  0.50  or  more  greater 
than  his  stereopathy  score,  indicating  a  preference  for 
the  non- stereopathy  items. 

After  selecting  these  two  types,  a  group  compris¬ 
ing  about  forty  percent  of  the  cases  remained  for  whom  it 
could  not  be  said  that  one  score  was  higher  than  the  other. 
However,  the  values  for  the  scores  varied  widely  within 
this  group,  indicating  variation  among  the  individuals 
from  general  agreement  to  general  disagreement  with  the 
items  of  both  scales.  Since  agreement  or  disagreement  with 
all  the  items  of  both  scales  involved  considerable  incon¬ 
sistency,  and  thus  probably  indicated  an  attitude  or 
personality  set,  it  was  thought  worthwhile  to  divide  these 
individuals  into  two  groups. 

From  the  group  whose  stereopathy  and  non- stereo¬ 
pathy  scores  were  within  0.50  of  each  other,  those  whose 
scores  were  both  negative,  indicating  greater  than  average 
disagreement  with  the  items  of  both  scales,  were  called 
negativists;  they  were  thought  to  exhibit  a  characteristic 
negative  reaction  to  attitudes  and  ideas  presented  to  them 
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by  others.  Individuals  whose  scores  were  both  positive, 
indicating  greater  than  average  agreement  with  the  items 
of  both  scales  were  termed  acquiescents;  they  were  thought 
to  have  a  generally  acceptant  disposition  toward  the  ideas 
of  others.  To  ensure  distinct  separation  of  these  two 
groups,  an  interval  of  0.50  was  used  as  before.  Individuals 
whose  scale  scores  were  both  more  than  1 .65  units  from  the 
mean  were  also  classed  as  negativist  or  acquiescent,  regard¬ 
less  of  the  separation  between  their  scores,  since  it 
appeared  that  the  agreement- disagreement  reaction  was 
stronger  in  these  cases. 

The  selection  techniques  described  left  an  inter¬ 
mediate  group  of  moderates,  who  showed  no  definite  reaction 
to  the  items  suitable  to  either  of  the  types  defined  above. 

The  selection  procedure  is  more  readily  illustra¬ 
ted  graphically,  as  shown  in  Figure  1.  Here  the  scale 
scores  are  used  as  coordinates,  and  the  personality  type 
is  determined  by  the  segment  in  which  the  individual  falls. 
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Figure  I*  The  Selection  of  the  Personality  Type 


NOTE:  Both  scores  are  standardized,  and  the 

type  of  the  individual  is  determined  by  the  segment  in  which 
he  falls. 
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The  definition  of  the  personality  types  in  these 
purely  operational  terms  and  the  use  of  standard  scores 
avoided  the  problem  found  by  Berlin,  who  was  unable  to 
identify  enough  non- stereopaths  in  his  sample  to  make  use 
of  this  personality  type  in  his  study  (Berlin,  1965)*  The 
evidence  does  indicate,  however  that  the  pupils  tended  to 
agree  more  readily  with  the  stereopathy  scale  items  than 
with  the  non- stereopathy  scale  items.  This  can  be  seen  from 


the  difference  in 

the  means 

of  the  two  scales 

,  given  below 

with  other  data 

Mean 

Standard 

Deviation 

Pre-post 

Correlation 

Stereopathy 

Scale 

95.7 

13.1 

0 .72 

Non- stereopathy 
Scale 

89.1 

16.1 

.78 

The  pre-post  correlation  was  obtained  from  the 
pilot  data,  while  the  other  data  were  obtained  from  the 
administration  of  the  test  to  the  sample  of  the  study. 

III.  THE  CATEGORY  SYSTEM  FOR  INTERACTION  ANALYSIS 

The  description  of  teaching  style  was  undertaken 
to  determine  whether  the  primary  selection  techniques,  des¬ 
cribed  in  the  next  section  (page  57).  Had  in  fact  identified 
groups  of  teachers  with  distinctive  and  different  styles, 
and  to  find  out  if  the  qualities  of  the  verbal  interaction 
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in  inquiry  and  expository  classes  were  consistent  with  the 
picture  of  these  styles  developed  earlier  (page  4).  The 
method  used--the  analysis  of  verbal  interaction — is  based 
on  the  assumption  that  the  classroom  talk  is  the  chief  means 
by  which  instruction  proceeds,  and  that  verbal  interaction 
in  a  class  group  situation  is  characteristic  of  the  teacher's 
general  instructional  style. 

A  previous  investigation  had  shown  Flander's 
system  of  interaction  analysis  to  be  sensitive  to  differences 
between  inquiry  and  non-inquiry  sessions  (Brown,  1966). 
However,  the  main  focus  of  that  system  is  the  style  of  con¬ 
trol  used,  and  its  categories  were  thought  to  be  inadequate 
for  the  purpose  of  this  study. 

The  system  of  Bellack  (1965)  was  considered  appro¬ 
priate  in  focus,  but  much  more  elaborate  than  was  required. 
The  necessity  of  using  typescripts  involves  great  practical 
difficulties  for  the  individual  researcher.  It  also  tends 
to  focus  attention  on  the  literal  meaning  of  the  words 
used  while  the  intention  in  this  study  was  to  consider  the 
meaning  conveyed  by  the  statement,  which  does  not  always 
coincide  with  its  literal  meaning.  While  this  problem  can 
be  solved  to  some  extent  by  the  use  of  tape  recordings, 
experience  had  shown  it  to  be  extremely  difficult  to  obtain 
recordings  of  even  adequate  quality  in  most  of  the  schools 
involved  in  the  study.  For  these  reasons,  a  simpler  system 
which  could  be  used  directly  in  the  classroom  was  required. 
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A  system  developed  by  Westbury  (1967)  from 
Austin's  categories  of  language  acts  (Austin,  1965)  was 
examined.  This  system  had  the  desired  focus,  and  also  had 
categories  equivalent  to  those  of  Flanders’  system  which 
were  sensitive  to  the  inquiry  approach.  After  some  experi¬ 
mentation  with  this  system,  including  the  alteration  and 
collapsing  of  some  of  the  categories,  the  final  system  shown 
in  Table  III  was  produced. 

To  use  the  category  system,  the  observer  simply 
records  the  appropriate  category  number  for  each  verbal 
action  by  the  teacher  or  pupil.  Where  use  of  a  single 
category  is  extended,  the  category  number  is  recorded  about 
every  four  seconds.  At  the  end  of  the  session,  the  number 
of  entries  in  each  category  can  be  tallied  to  produce  a 
record  of  the  amount  of  talk  of  each  kind  during  the 
session. 

Identif i cation  of  the  Teaching  Styles 

To  distinguish  between  inquiry  and  expository 
teaching,  the  categories  were  examined  to  determine  their 
relationship  to  the  development  of  the  cognitive  skills. 
Categories  1,  2,  4,  6,  and  11  were  thought  to  be  related  to 
the  acquisition  and  recall  of  factual  information;  they 
were  expected  to  be  used  more  in  the  expository  classroom. 
Categories  3,  5»  12,  13,  and  14  were  thought  to  be  related 
to  the  practice  and  development  of  the  higher  cognitive  skills; 
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TABLE  III 


CATEGORIES  OF  VERBAL  INTERACTION 


CODE 

NAME 

DESCRIPTION 

1 

Telling 

Stating  facts,  opinions,  rule; 

2 

Explaining 

Interpreting,  illustrating 

3 

Reasoning 

Arguing,  concluding,  giving 

reasons 

Teacher 

4 

Questioning 

Recall  or  direct  observation 

5 

Questioning 

Requiring  thought 

Talk 

6 

Qualifying 

Using,  modifying,  extending 
pupil  response 

7 

Signalling 

Identif ication  or  recognition 

8 

Approving 

Accepting,  praising  student 
talk  or  behavior 

9 

Disapproving 

Rejecting,  criticising, 
directing 

0 

Silence 

Pause  s— non-  disruptive 

10 

Silence 

Disruption  of  interaction 

11 

Telling 

Brief  recall  or  observation, 
recitation  or  reading 

Pupil 

12 

Explaining 

Interpretation,  extended 
description,  composition 

Talk 

13 

Reasoning 

Arguing,  giving  reasons, 
concluding 

14 

Questioning 

N 
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they  were  expected  to  be  used  more  frequently  in  the  inquiry 
classroom. 

Using  these  categories,  a  ratio  was  formed  to 
describe  the  nature  of  the  talk.  Identified  as  the 
K/(K+S)  Ratio,  it  was  formed  from  the  ratio  of  the  total 
of  all  the  entries  in  the  Knowledge  categories  (1,  2,  4,  6, 
and  11)  to  the  total  of  all  the  entries  in  both  the  Know¬ 
ledge  and  the  Skills  categories.  In  effect  this  ratio 
represents  the  proportion  of  the  talk  related  to  the 
development  of  cognitive  abilities  which  is  spent  in  ac¬ 
quiring  or  practicing  factual  information.  Expository 
teachers  were  expected  to  produce  higher  K/(K+S)  Ratios 
than  inquiry  teachers. 

Since  the  pupils  must  be  involved  if  they  are  to 
learn  it  was  thought  appropriate  to  consider  the  proportion 
of  talk  in  the  pupil  categories  only.  If  the  proportion 
of  the  total  pupil  talk  in  each  of  the  pupil  talk  categories 
is  regarded  as  an  indication  of  the  kinds  of  mental  pro¬ 
cesses  the  pupils  experience,  high  proportions  in  categories 
12,  13,  and  14  would  indicate  a  high  amount  of  practice  in 
the  higher  cognitive  skills,  and  should  be  characteristic 
of  inquiry  teaching.  A  high  proportion  in  category  11 
(Telling)  was  thought  to  indicate  practice  of  recall,  and 
to  be  characteristic  of  expository  sessions.  These  differ¬ 
ences  were  assessed  by  the  k/P  Ratio,  the  ratio  of  the 
number  of  entries  in  category  11  to  the  total  pupil  talk. 
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This  ratio  was  expected  to  be  high  for  expository  teachers 
and  low  for  inquiry  teachers.  Like  the  K/(K+S)  Ratio,  it 
had  a  range  from  zero  to  one. 

Since  expository  teachers  might  produce  a  low  k/P 
Ratio,  emphasizing  the  Higher  Cognitive  Skills,  but  allow 
pupils  little  time  to  practice  them  by  inducing  little 
pupil  talk,  a  third  ratio  was  thought  necessary.  This 
Teacher-Pupil  ( T/P )  Talk  Ratio  was  formed  by  dividing  the 
total  entries  in  the  Teacher  Talk  categories  by  the  total 
entries  in  the  Pupil  Talk  categories.  The  T/P  Ratio  was 
expected  to  be  higher  for  expository  teachers;  a  low  T/P 
Ratio~~less  than  3*0--was  thought  to  be  necessary  for  in¬ 
quiry  teaching. 

The  K/(K+S)  Ratio  was  thought  of  as  indicating 
the  teacher’s  orientation  toward  Knowledge  or  Skill  develop¬ 
ment  while  the  k/P  Ratio  was  thought  of  as  indicating  the 
kinds  of  mental  skills  practiced  by  the  pupils.  The  latter 
ratio  was  thus  only  considered  significant  where  the  pupils 
were  permitted  a  high  degree  of  participation,  that  is 
where  the  T/P  Ratio  was  relatively  low. 

To  summarize,  the  two  types  of  teaching  were 
thought  to  be  distinguishable  as  follows; 

1,  The  expository  mode  would  have  a  high  inci¬ 
dence  of  Knowledge  talk,  and  thus  a  relatively 
high  K/(K+S)  Ratio,  and  also  a  relatively 
high  k/P  Ratio.  However,  low  values  for  the 
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latter  ratio  would  be  considered  significant 
if  at  the  same  time  the  T/P  Ratio  was  low« 

2»  The  inquiry  mode  would  have  a  low  T/P  Ratio, 
and  both  the  K/(K+S)  Ratio  and  the  k/P  Ratio 
would  be  low  in  relation  to  those  of  the 
expository  classes. 

Reliability  of  Categorization 

In  order  to  check  the  consistency  with  which  the 
categorization  was  done,  two  tape  recordings  were  made;  one 
of  an  inquiry  session,  and  one  of  an  expository  lesson,, 

Each  of  these  sessions  was  categorized  by  the  researcher 
four  times  during  the  period  of  the  investigation,  at  inter¬ 
vals  of  three  to  four  weeks.  For  each  trial,  the  proportion 
of  talk  in  each  category  was  calculated,,  A  Chi  Square  test, 
collapsing  categories  for  which  the  expected  (mean)  value 
was  less  than  2«0,  produced  a  probability  of  0.99  that  the 
samples  were  drawn  from  the  same  population.  This  value 
was  obtained  for  both  sets  of  categorizations.  An  idea  of 
the  meaning  of  this  statement  in  terms  of  the  ratios  des¬ 
cribed  above  may  be  obtained  from  a  study  of  the  data  of 
Table  IV.  Early  in  the  study  it  was  felt  that  a  more 
reliable  description  of  the  teacher’s  style  would  be  achieved 
by  increasing  the  length  of  the  categorizing  session.  While 
the  recorded  sessions  produced  about  two  hundred  observations, 
the  majority  of  the  actual  class  sessions  produced  about 
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TABLE  IV 

STABILITY  OF  RATIO  VALUES  DESCRIPTIVE 
OF  TEACHING  STYLE 


Tape 

Trial 

T/Pa 

Ratio 

K/(K+S)b 

Ratio 

k/P 

Ratio 

1 

1 

3.  6 

0  o  85 

0 . 68 

2 

3.8 

CO 

0 

o  60 

3 

3.8 

.89 

.76 

4 

3*7 

0  88 

.81 

mean 

3*7 

.86 

*71 

2 

1 

1.1 

5 

1 

1 

1  ^ 

1  ^ 
o 

1 

1 

1 

.18 

2 

1*5 

*43 

.25 

3 

2.2 

.40 

.21 

4 

1.2 

.40 

.23 

mean 

1.4 

.  40 

.22 

aThe  T/P  Ratio  is  the  ratio  of  the  amount  of 
teacher  talk  to  the  amount  of  pupil  talk. 

bThe  K/(K+S)  Ratio  indicates  the  proportion  of 
classroom  talk  related  to  cognitive  skills  which  is  Know¬ 
ledge-related. 

°The  k/P  Ratio  indicates  the  proportion  of  pupil 
talk  which  is  Knowledge-related. 

NOTE:  The  table  indicates  the  variation  in  the 

ratio  values  in  four  successive  categorizations  of  two 
tape-recorded  class  sessions. 
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three  hundred  observations.  It  seems  likely  that  the  relia¬ 
bility  of  the  descriptions  based  on  this  category  system 
was  at  least  as  good  as  that  indicated  by  the  Chi  Square 
Test  and  the  data  of  Table  IV. 

This  discussion  completes  the  description  of  the 
developement  of  the  instruments  used  in  the  study;  the 
following  sections  describe  the  procedures  used  in  selecting 
the  sample,  collecting  and  analysing  the  data. 

IV.  THE  SELECTION  OP  THE  SAMPLE 

Science  education  was  chosen  as  the  subject  area 
of  the  study,  chiefly  because  inquiry  teaching  has  developed 
in  this  subject  area.  The  first  encounter  with  the  inquiry 
method  was  thought  likely  to  produce  the  greatest  impact, 
so  the  first  year  of  junior  high  school,  grade  seven,  was 
the  level  from  which  the  sample  of  the  study  was  selected. 

A  number  of  criteria  were  established  to  guide 
the  selection  of  the  teachers.  They  were  required  to  have 
had  training  in  science  at  the  university  level,  and  to 
have  had  experience  teaching  the  grade  seven  science  course. 
Teachers  with  more  than  one  grade  seven  class  were  required. 
The  inquiry  teachers  were  required  to  have  had  previous  ex¬ 
perience  with  the  inquiry  approach,  and  to  have  their  whole 
grade  seven  course  based  on  this  approach.  The  expository 
teachers  were  restricted  to  teachers  not  using  inquiry  as 
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a  basic  approach  in  any  unit  of  the  grade  seven  course* 

Teachers  thought  to  fit  these  requirements  were 
identified  with  the  help  of  the  science  co-ordinators  of 
the  Edmonton  Public  School  Board,  the  Edmonton  Separate 
School  Board,  and  the  St*  Albert  Separate  School  Board*  An 
interview  with  each  teacher  was  held,  and  most  of  the 
teachers  interviewed  were  rejected  on  the  basis  of  the 
interview,  usually  because  they  failed  to  meet  one  or  more 
of  the  criteria  outlined  above*  Eventually  two  groups  were 
obtained  whose  members  satisfied  the  selection  criteria, 
and  were  thought  to  fit  the  models  of  inquiry  and  expository 
teachers  (see  pages  4,  26) 0  Two  classes  of  each  teacher 
were  selected,  except  in  the  inquiry  group,  where  the  diffi¬ 
culty  of  obtaining  inquiry  teachers  made  it  necessary  to 
accept  two  classes  from  the  same  school,  but  taught  by 
different  teachers* 

The  inquiry  group  thus  contained  five  teachers 
and  the  expository  group  four*  The  number  was  largely  deter¬ 
mined  by  practical  reasons?  the  number  of  teachers  fitting 
the  criteria  for  the  inquiry  group  was  very  limited,  and 
all  those  identified  were  used*  Eight  to  ten  teachers  was 
considered  to  be  the  number  that  could  be  visited  frequently 
for  the  categorization  of  classroom  talk*  Since  the  focus 
of  the  study  is  the  outcome  in  terms  of  pupil  achievement 
rather  than  the  description  of  teaching  styles,  the  essential 
problem  in  selection  was  considered  to  be  the  acquiring  of 
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an  adequate  sample  of  pupils  who  had  been  taught  by  modes 
of  instruction  which  could  be  shown  to  be  different  in 
specific  characteristics;  the  number  of  teachers  involved 
was  considered  of  lesser  importance,, 

The  sample  selected  was  composed  of  sixteen  classes 
from  eight  schools,  approximately  430  pupils  about  equally 
divided  between  the  inquiry  approach  and  the  expository 
approach . 


V.  VERIFICATION  OF  THE  SELECTION  PROCEDURES 

Since  the  selection  procedures  were  largely  sub¬ 
jective,  the  analysis  of  interaction  was  used  to  provide  a 
more  objective  assessment  of  the  differences  in  teaching 
style  between  the  two  groups  selected. 

Each  teacher  was  visited  at  regular  intervals  of 
about  two  weeks  and  on  each  visit  an  analysis  of  the  verbal 
interaction  was  made  according  to  the  category  system 
described  in  Part  III  of  this  chapter  of  a  session  lasting 
about  twenty  minutes.  For  each  session,  the  proportion  of 
talk  in  each  category  and  the  values  for  the  T/P  Ratio, 
the  K/(K+S)  Ratio  and  the  k/P  Ratio  were  calculated.  Sessions 
with  each  class  were  categorized,  and  an  attempt  was  made  to 
obtain  equivalent  sessions  in  both  modes;  these  included  the 
introduction  of  new  material,  demonstration  or  discussion 
of  experiments,  and  review  sessions.  Five  sessions  from 


each  teacher  were  obtained  and  the  values  for  these  sessions 


sSHuat  5oh?  v  jiToja^e  bht  hotta or*i*  v 


ir  j  if  i  pvii  >#i< 


I'  ■"  -  .  a  i  .  •-  }  o oh 


60 


were  averaged  to  obtain  values  descriptive  of  the  teacher's 
style.  The  results  are  shown  in  Tables  V,  VI  and  VII. 

It  should  perhaps  be  mentioned  that  the  inquiry 
classes  more  often  provided  difficulty  in  obtaining  full 
class  sessions  suitable  for  categorization,  since  much  of 
their  work  involved  laboratory  sessions  in  which  the  teacher 
moved  among  a  number  of  small  working  groups.  The  expository 
classes  provided  much  less  difficulty  in  this  regard. 

As  mentioned  above,  categories  1,  2,  4,  6,  and  11 
were  expected  to  be  more  heavily  used  by  expository  classes, 
and  categories  3,  5»  12  and  13  by  inquiry  classes.  These 
expectations  were  confirmed  by  the  data,  except  in  the  case 
of  category  11,  but  not  all  categories  showed  substantial 
differences.  An  examination  of  the  data  shown  in  Table  V 
indicated  that  the  categories  which  best  discriminated  be¬ 
tween  the  two  groups  were,  for  the  teacher  talk,  category  1 
(Informing),  category  4  (Recall  Question),  category  5 
(Thought  Question),  and  for  pupil  talk,  categories  12,  13, 
and  14,  the  thought-related  categories.  The  implications 
of  the  values  in  category  11  (Pupil  Telling)  appears  if  it 
is  noticed  that  the  amount  of  pupil  talk  was  considerably 
lower  in  expository  sessions  than  in  inquiry  sessions. 

Thus,  although  the  proportion  of  pupil  talk  classed  as  in¬ 
forming  was  lower  in  inquiry  sessions,  the  total  amount  of 
it,  as  indicated  by  the  proportion  it  was  of  the  total  talk, 
was  greater  in  the  inquiry  sessions.  This  result  casts  some 
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TABLE  V 

MEAN  PROPORTION  OP  ENTRIES  IN  THE  INTERACTION  CATEGORIES 
FOR  THE  INQUIRY  AND  EXPOSITORY  GROUPS 


Category 

Inquiry 

Expository 

1.  Telling 

17.0 

31.2 

2.  Explaining 

2.8 

2.7 

3.  Reasoning 

1.1 

1.4 

4.  Recall  Question 

8.2 

10.4 

5.  Thought  Question 

4.  4 

2.8 

6.  Qualifying 

4.6 

4.7 

7.  Signalling 

6 . 4 

4.3 

8.  Approving 

6.7 

7.5 

9.  Disapproving 

4.  0 

5.1 

0.  Pause 

6 . 0 

5.9 

10.  Silence 

1.7 

2.1 

11.  Pupil  Telling 

16.3 

14.6 

12.  Pupil  Explaining 

9.3 

3.8 

13.  Pupil  Reasoning 

7.9 

1.6 

14.  Pupil  Question 

3.5 

2.1 
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doubt  on  the  hypothesis  that  expository  groups  actually  get 
more  practice  in  recall  than  inquiry  groups. 

A  study  which  intended  to  make  a  more  detailed 
analysis  of  the  two  teaching  styles  would  no  doubt  find  it 
useful  to  sub-divide  categories  8  and  9,  in  view  of  the 
differences  shown  between  the  two  modes.  These  two  cate¬ 
gories  together  with  categories  6  and  7  could  assess  three 
separate  aspects  of  teaching  behavior,  that  have  been 
collapsed  together  in  this  study.  These  include  the  atti¬ 
tude  of  the  teacher  toward  pupil  behavior,  that  is  whether 
accepting  or  rejecting  responses  occur  more  frequently;  the 
style  of  control,  directive  or  indirect;  and  the  assessment 
or  judgment  of  answers,  that  is  whether  the  teacher  usually 
judges  answers  right  or  wrong  or  whether  he  modifies  them. 

In  view  of  the  large  proportion  of  talk  in  category  1,  and 
the  small  amount  in  categories  2  and  3»  some  sub-division 
of  category  1  or  redefinition  of  categories  1,  2,  and  3 
would  probably  yield  a  more  useful  category  system. 

The  interaction  analysis  was  carried  out  to  verify 
that  the  teachers  selected  did  indeed  form  two  distinct 
groups  with  regard  to  style.  As  was  pointed  out,  Table  V 
indicated  that  the  differences  between  the  groups  was  in 
the  directions  expected.  Data  comparing  the  individual 
teachers  is  given  in  Tables  VI  and  VII,  pages  64  and  65 . 
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Table  VI  contains  the  mean  proportion  of  entries 
in  each  of  the  categories  for  each  teacher,.  If  in  fact  the 
two  groups  were  not  different,  they  would  be  regarded  as 
two  samples  drawn  from  the  same  population,,  A  Chi  Square 
Test  was  made  to  test  this  hypothesise  The  mean  proportion 
of  entries  for  the  inquiry  group  was  taken  as  the  expected 
value  and  the  values  for  the  four  expository  teachers  were 
used  as  the  observed  values.  Categories  1,  2,  and  3  were 
collapsed  to  eliminate  low  expected  values,  as  were  cate¬ 
gories  10  and  0.  The  Chi  Square  value  obtained  was  113.1, 
which  for  33  degrees  of  freedom  indicated  a  probability  of 
less  than  0.. 01  that  samples  as  different  as  these  would  be 
drawn  from  the  same  population. 

The  results  of  the  interaction  analysis  in  terms 
of  the  ratio  values  of  the  two  groups  of  teachers  is  shown 
in  Table  VII.  It  will  be  recalled  that  the  inquiry  teachers 
were  to  be  identified  by  relatively  low  values  of  the  three 
ratios,  and  expository  teachers  by  relatively  high  values. 
The  possibility  of  relatively  low  values  for  the  T/P  Ratio 
for  expository  teachers  was  predicted,  but  in  this  case  the 
other  two  ratios  were  to  be  decisive.  Table  VII  shows  that 
the  k/P  Ratio  was  consistently  smaller  for  inquiry  teachers 
than  for  expository  teachers;  the  inquiry  teachers  with  the 
highest  values  had  at  the  same  time  the  higher  amounts  of 
pupil  talk,  indicating  that  they  provided  a  relatively  large 
amount  of  practice  in  both  recall  and  thought.  The  K/(K+S) 
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NOTE:  The  table  may  be  read  as  follows:  for  teacher  1,  an  average  of  14.9 

percent  of  the  classroom  talk  was  in  category  1,  4.7  percent  was  in  category  2  and 
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TABLE  VII 

MEAN  VALUES  OF  DESCRIPTIVE 
RATIOS  FOR  EACH  TEACHER 


Teacher 

k/Pa 

Ratio 

K/(K+S)b 

Ratio 

T/PC 

Ratio 

1 

.28 

.58 

2,3 

Inquiry 

2 

.41 

o  65 

2.0 

Group 

3 

.45 

o  70 

2.0 

4.1 

.47 

.  63 

1.  4 

4.2 

.51 

•  68 

1.0 

5 

.61 

.80 

2.2 

Expository 

6 

. 

Vj\ 

00 

.82 

4.3 

Group 

7 

.64 

.87 

6.2 

8 

.75 

.89 

3.0 

Mean  Inquiry 

.42 

.  65 

1.6 

Mean  Expository 

.65 

vn 

00 

0 

3.9 

aThe  k/P  Ratio  indicates  the  proportion  of  pupil 
talk  which  is  Knowledge-related. 

The  K/(K+S)  Ratio  indicates  the  proportion  of 
classroom  talk  related  to  cognitive  skills  which  is  Know- 
ledge-related. 

°The  T/P  Ratio  is  the  ratio  of  the  amount  of 
teacher  talk  to  the  amount  of  pupil  talk. 
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Ratio ,  including  both  teacher  and  pupil  talk  categories  was 
thought  of  as  indicating  the  orientation  of  the  teacher  to¬ 
ward  factual  information  or  thinking.  This  ratio  indicated 
a  high  degree  of  homogeneity  within  the  tx^o  groups;  the 
range  within  the  groups  was  only  half  the  difference  between 
the  means  of  the  two  groups,  and  less  than  the  smallest 
difference  between  two  members  of  the  two  groups. 

Although  no  statistical  tests  were  applied  to  the 
ratio  values,  the  fact  that  the  differences  were  consistently 
as  predicted  and  appeared  substantial  indicated  that  the  two 
groups  did  differ  in  the  ways  intended  x^hen  they  were 
selected.  It  was  considered  that  this  analysis  showed  the 
inquiry  and  expository  groups  to  be  different  on  the  crucial 
dimensions  of  teacher  orientation  toward  cognitive  skills, 
opportunity  for  pupils  to  practice  the  cognitive  processes, 
and  the  encouragement  of  pupil  talk  by  the  teacher. 

Without  a  more  comprehensive  study  of  teaching 
styles  for  the  two  modes,  it  is  difficult  to  say  how  ade¬ 
quate  these  teachers  were  as  exemplars  of  inquiry  and 
expository  teachers.  Differences  did  exist,  however,  and 
whether  these  were  great  enough  to  produce  different  effects 
in  terms  of  pupil  achievement  was  to  be  discovered  by  the 
analysis  of  the  data. 
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VI.  THE  COLLECTION  OF  THE  DATA 

The  first  data  collected  were  the  pre-test  scores 
for  the  two  achievement  tests .  The  testing  was  done  immedi¬ 
ately  before  the  classes  started  the  first  unit  of  work 
included  in  the  study.  This  was  during  November  and  Decem¬ 
ber,  except  for  one  group  of  two  classes,  which  was  tested 
in  February. 

Since  various  intelligence  tests  were  in  use  in 
the  schools  involved  in  the  study,  it  was  necessary  to 
obtain  a  common  measure.  The  Otis  Beta  Mental  Ability  Test 
was  administered  to  pupils  for  whom  recent  scores  were  not 
available.  This  testing  was  done  during  March  and  April, 
within  a  period  of  about  one  month. 

The  collection  of  interaction  analysis  data  was 
carried  out  as  described  above  (page  59)  for  a  period  of 
about  four  months  between  the  administration  of  the  pre¬ 
test  and  the  post-test. 

The  final  administration  of  the  achievement  tests 
was  done  as  each  teacher  completed  the  final  unit  covered 
by  these  tests.  Pupils  were  not  advised  in  advance  to  pre¬ 
pare  for  the  tests;  in  writing  the  tests  adequate  time  was 
allowed  for  each  student  to  attempt  all  questions.  The 
same  procedure  had  applied  in  the  pre-test.  This  testing 
was  in  late  May  and  early  June,  except  for  one  group  of  two 
classes,  which  finished  the  units  of  work  and  were  tested 
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in  late  Marcho  The  elapsed  time  between  pre-test  and  post¬ 
test  varied  from  seventeen  to  twenty-five  weeks  for  the 
inquiry  group  and  from  sixteen  to  twenty-four  weeks  for  the 
expository  group* 

The  Attitudes  Schedule  was  administered  at  about 
the  same  time  as  the  post-test*  A  complete  set  of  data  was 
collected  for  407  pupils;  this  was  the  number  of  persons  in 
the  sample  for  the  statistical  analysis  described  below* 

VII.  THE  ANALYSIS  OF  THE  DATA 

The  treatment  of  some  of  the  preliminary  data  has 
already  been  described.  The  results  of  the  categorization 
of  verbal  interaction  (see  page  59)  classed  the  pupils 
according  to  the  style  of  instruction  they  were  experienc¬ 
ing,  inquiry  or  expository*  The  treatment  of  the  data 
collected  by  the  Attitudes  Schedule  (see  page  45)  served  to 
classify  the  pupils  according  to  their  personality  type  as 
stereopath,  non- stereopath,  acquiescent,  or  negativist.  The 
main  object  of  the  study  was  to  discover  whether  the  groups 
defined  by  these  two  classifications  differed  in  their 
achievement  on  either  the  Knowledge  or  the  Skills  Test. 

The  analysis  of  the  final  data  was  carried  out  by 
the  technique  known  as  multiple  linear  regression* 
Essentially  this  procedure  uses  a  linear  weighted  combin¬ 
ation  of  the  independent  variables  to  predict  a  criterion* 
The  weights  used  are  determined  so  as  to  make  the  sum  of 
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the  squared  errors  a  minimum.  This  type  of  model  may  use 
either  continuous  variables  (such  as  I.Q.  scores)  or  dis¬ 
continuous  data  (such  as  a  vector  of  lTs  and  O’s  to 
indicate  group  membership).  Additional  variables  may  be 
generated  from  the  basic  data.  For  example,  the  vector  of 
I.Q.  scores  may  be  multiplied  by  the  vector  containing  l's 
for  boys  and  0{s  for  girls.  The  resulting  vector,  contain¬ 
ing  I.Q.  scores  for  boys  and  0’s  for  girls  could  then  be 
included  as  a  predictor  in  the  regression  equation  to  test 
for  interaction  effects  of  sex  with  intelligence. 

The  goodness  of  prediction  may  be  assessed  by 
means  of  the  multiple  correlation  coefficient  (the  corre¬ 
lation  between  the  predicted  and  observed  values  of  the 
criterion).  To  determine  the  contribution  of  a  given 
variable  towards  the  prediction  of  the  criterion,  two  pre¬ 
diction  models  are  compared?  the  full  model,  including  the 
variable  under  investigation,  and  the  restricted  model, 
from  which  it  has  been  excluded.  For  example,  to  test  the 
contribution  of  variable  X£  to  the  criterion  Y  in  the 
presence  of  variables  and  X^,  the  following  models  would 
be  used? 

Full  Models  Y  =  A  +  A,  X  +  A_X_  +  A-X.  +  error 

0  1  1  2  2  3  3 

Restricted  Models  Y  =  AQ  +  A^X^  +  A^X^  +  error 

An  F  test  is  used  to  determine  whether  or  not  the 
contribution  of  the  variable  to  the  prediction  of  the 
criterion  is  statistically  significant.  The  ratio  used  is 
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F  =  [(SMC1  -  SMC^/dfJ  /  |(1  -  SMC1)/df2 

where  SMC1  and  SMC^  are  the  squared  multiple  correlation  of 
the  full  and  the  restricted  model  respectively,  and  df^  and 
df^  are  the  degrees  of  freedom  for  the  numerator  and  denomi¬ 
nator  respectively* 

The  technique  of  multiple  linear  regression  is 
described  fully  by  Bottenberg  and  Ward  (1963)*  For  this 
study,  the  analysis  was  performed  on  the  IBM  7040  using  the 
program  REG-200  prepared  by  the  Division  of  Educational 
Research  Services  of  the  University  of  Alberta. 

In  the  analysis,  the  models  used  usually  included 
all  the  basic  variables  as  covariates.  Pre-test  scores 
were  used  to  adjust  for  prior  learning.  Intelligence 
quotient  scores  were  covaried  to  adjust  for  possible  differ¬ 
ences  in  intelligence  among  the  groups  studied.  The  other 
concomitant  variables  included  the  sex  and  personality  type 
of  the  pupil,  and  the  teaching  mode  experienced. 

Since  the  Taxonomy,  on  which  the  achievement  tests 
were  based,  is  an  hierarchical  structure,  it  implies  that 
the  Higher  Cognitive  Skills  are  dependent  on  Knowledge,  but 
not  the  reverse.  Thus  for  the  Skills  scores  two  parallel 
analyses  were  made,  one  using  Knowledge  post- test  scores 
as  a  covariate  and  the  other  without  this  adjustment. 

The  specific  hypotheses  tested,  and  the  results 
of  the  analysis  are  presented  in  the  next  chapter. 
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CHAPTER  IV 


PRESENTATION  AND  DISCUSSION  OF  THE  RESULTS 

The  discussion  of  the  results  follows  the  same 
pattern  used  in  presenting  the  basic  hypotheses  in  Chapter  I 
(page  8  ).  The  hypotheses  were  grouped  in  sets  of  three, 
the  first  hypothesis  having  to  do  with  Knowledge  Test 
achievement,  the  second  with  Skills  Test  achievement,  and 
the  third  with  Skills  Test  achievement  with  the  Skills 
Test  scores  adjusted  for  Knowledge  post-test  achievement,, 

Three  series  of  hypotheses  were  used-series  A,  dealing  with 
the  effects  of  intelligence ;  series  B,  dealing  with  sex 
differences;  and  series  C,  dealing  with  the  effects  of  per- 
sonality  and  teaching  mode  or  style*  The  results  of 
hypotheses  of  series  C  was  expected  to  provide  answers  to 
the  basic  questions  raised  in  the  discussion  of  the  problem 
(page  6 ) .  Additional  hypotheses  to  those  mentioned  in 
Chapter  I  are  included  under  the  appropriate  series*  Al¬ 
though  predictions  concerning  the  results  of  the  analysis 
have  been  made,  the  hypotheses  in  this  chapter  are  stated 
in  the  null  form,  as  they  were  tested* 

The  results  of  the  analysis  of  the  data  are  pre¬ 
sented  in  Tables  VIII,  IX,  X,  and  XI*  Since  these  tables 
follow  the  same  format,  a  discussion  of  the  form  of  Table  VIII 
(page  7*0  at  this  point  will  serve  for  the  other  three 
tables.  Table  VIII  displays  information  concerning  three 
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sets  of  hypotheses,  the  first  set  testing  the  direct  effects 
of  intelligence ;  the  second,  the  interaction  of  intelligence 
and  teaching  mode  (style);  the  third,  the  interaction  of 
intelligence  and  personality  type.  Each  set  consists  of 
three  similar  hypotheses,  the  first  using  Knowledge  Test 
scores  (K-score)  as  the  criterion  predicted,  and  the  other 
two  using  Skills  Test  scores  ( S- score)  as  the  criterion. 

The  first  two  hypotheses  in  each  set  were  tested  using  the 
same  covariates;  the  second  and  third  are  distinguished  by 
the  use  of  Knowledge  Test  scores  as  an  additional  covariate 
in  testing  the  third  hypothesis. 

Table  VIII  also  gives  the  squared  multiple  corre¬ 
lations  (SMC)  obtained  for  the  full  and  the  restricted  models 
compared  in  testing  each  hypothesis,  indicating  the  relative 
predictive  efficiency  of  the  two  models.  The  degrees  of 
freedom  (df)  for  the  numerator  and  the  denominator  of  the 
F  ratio,  and  the  value  of  the  F  ratio  obtained  are  also  given 
for  each  hypothesis.  The  final  column  indicates  whether  the 
F  value  obtained  was  considered  significant  or  not.  This 
was  decided  on  the  basis  of  the  probability  of  observing 
an  F  as  large  as  or  larger  than  that  obtained,  given  that 
no  differences  exist  among  the  group  means  in  nature. 
Probabilities  of  0.05  or  less  were  considered  significant; 
it  should  be  mentioned  that  no  values  between  0.05  and  0.10 
were  obtained  in  the  analysis.  The  exact  probability  values 
for  each  hypothesis  may  be  found  in  Table  XVI,  page  l4l . 
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Other  information  concerning  the  analysis  and  the  results 
obtained  may  also  be  found  in  the  tables  of  Appendix  B, 
page  136. 


I,  EFFECTS  OF  INTELLIGENCE 


The  Results 

Hypothesi s  AoLL  No  significant  improvement  in 
prediction  of  Knowledge  Test  scores  is  obtained  by  using 
intelligence  as  a  predictor. 

The  high  value  of  the  F  ratio  (128.01)  indicated 
a  significant  improvement  in  prediction  produced  by  the  use 
of  intelligence  quotient  scores  to  predict  Knowledge  Test 
achievement  (p<C  .001).  The  hypothesis  was  therefore  re¬ 
jected. 


Hypothesis  A.  1. 2.  No  significant  improvement  in 
prediction  of  Skills  Test  scores  is  obtained  by  using  in¬ 
telligence  as  a  predictor. 

Although  the  F  value  was  lower  than  for  HsA.1.1, 
it  was  sufficiently  large  (38.79)  to  indicate  a  significant 
improvement  in  prediction  of  Skills  Test  scores  by  use  of 
intelligence  quotient  as  a  predictor  (p<  .001).  The  test 
was  repeated  using  Knowledge  Test  score  as  an  additional 
covariate  (Hypothesis  A.  1.3)°  The  F  value  was  lower  than 
for  the  two  previous  hypotheses  (8.78);  this  was  expected 
since  the  results  of  hypothesis  A. 1.1  had  shown  the 


'  . 

.  X  t  '.q 


o  i  .r\  s  ) 


’ 


ANALYSIS  OF  DATA?  EFFECTS  OF  INTELLIGENCE 


74 


5  i  a) 

|  ft  o 

o 

© 

O 

O 

o 

O 

•H 

CQ 

CQ 

CQ 

CO 

CQ 

CQ 

G  d 

0 

O 

O 

o 

O 

O 

o 

O 

O 

bC  O 

ra 

CQ 

to 

a 

d 

cj 

d 

C 

d 

■H  -H 

CO 

! — 1 

ON 

00 

VO 

00 

00 

O- 

VO 

CO 

o 

O- 

o- 

rH 

VO 

1 — 1 

o 

o 

rH 

0 

o 

o 

O 

o 

• 

o 

o 

O 

00 

00 

00 

rH 

rH 

CO 

<TN 

rH 

° 

O 

0"N 

c^ 

0^ 

rH 

VO 

H 

-3* 

d  U 

cn 

CO 

VO 

i — 1 

ON 

O 

-3* 

ON 

o  P 

O- 

VT\ 

VO 

VT\ 

rH 

00 

■A" 

rH 

O- 

g  ra 

CO 

CO 

-3- 

rv 

CO 

cn 

CO  0 

0 

• 

o 

© 

o 

• 

o 

© 

© 

o 

d  rH 

C-N 

CV 

rH 

vn 

CO 

O 

o 

VO 

VfN 

H 

ON 

o 

i — i 

CO 

CO 

VO 

O  H 

'A 

rH 

00 

VP* 

CO 

OO 

-3- 

( — 1 

O- 

g  3 

-3- 

c^ 

(TV 

-3- 

c-v 

cn 

-3- 

co 

C~N 

CO  ft 

• 

O 

0 

o 

o 

0 

0 

0 

0 

• 

O 

a 

0 

-3- 

C}- 

cn 

<TN 

c^ 

CO 

'd 

ON 

On 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ft  \ 

C°\ 

CN, 

0^ 

cn 

cn 

C^ 

CO 

c^ 

T*  « 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

\ 

rH 

i — 1 

rH 

rH 

rH 

1 — 1 

i — 1 

rH 

rH 

d 

£ 

Ok 

0 

0 

0 

0 

0  0 

0 

0 

Ck 

0 

U 

ft 

ft 

ft  U  ft 

ft 

ft  U 

O 

Ok 

>k 

Ok 

>k  O  >5 

Ok 

>k 

o 

O  P 

o 

p 

0 

p 

O  P 

© 

p 

•  p 

O 

CQ 

X 

X 

CQ 

or 

or 

CQ 

or 

or 

CO 

0 

0 

0 

0 

0 

1 

» 

• 

Ok 

o 

Ok 

8  ® 

© 

Cb 

o  » 

I  0 

-p 

CO 

ft  CQ 

ft^ 

0 

H 

0 

H 

0^0 

M 

0  M  0  W  -ft 

d 

>5 

rH 

rH 

rH 

rH 

rH 

rH 

X  >k 

«H 

«k 

P 

P 

* 

i>k 

Ok 

Ok 

* 

Ok 

-  !>} 

-  0  p 

fH 

p 

P 

P  P 

p  p  p  p  ft  ft 

P  P 

P  P 

P  CQ 

d 

CO 

CQ 

Ok 

CQ 

CQ 

CQ 

CQ 

CO 

CO 

(Q  CQ 

CQ 

CQ 

CQ  CQ 

CQ 

> 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0  »  0 

o 

P  H  p  H  P 

•k 

P 

Ok 

p 

Ok 

4— ^  ©k 

P 

Ok 

P  - 

P  ®  H 

o 

0 

>5  0 

>k  0 

X 

0 

M 

0 

rH 

0  M 

0 

X 

0  X 

0  or  >> 

U  P 

fH  P 

U 

0 

0 

u 

0 

U  0 

U 

0 

u  0 

U  o  P 

ft 

CQ 

ft 

CQ 

ft  CQ 

ft  CO 

ft  CQ 

ft  CQ 

ft  CQ 

ft  CQ 

ft  M  CQ 

c! 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

“H 

JH 

fH 

JH 

Jh 

U 

U 

fH 

O 

O 

O 

o 

O 

O 

O 

O 

o 

0 

O 

O 

O 

o 

O 

o 

O 

o 

o 

ft 

CQ 

CQ 

(Q 

CQ 

CQ 

CO 

CQ 

CQ 

CQ 

•H 

I 

8 

1 

1 

8 

! 

1 

| 

I 

fH 

CO 

CO 

« 

CO 

CO 

« 

CO 

CO 

o 

c 

CJ 

c! 

c 

fl 

0 

O 

0 

o 

0  o 

O 

o 

o 

o 

H  H  l — 1  rl  I — 1  °H 

0 

hH 

0  »H 

0  <■(— 1 

ft 

o 

© 

© 

!nP 

>jP 

>ip 

ftP 

ftP 

ftp 

o 

or 

or 

or 

P 

O  P 

o 

P  o 

O 

>s  O 

!>s  O 

•H 

• 

o 

© 

CQ 

d 

CQ 

d 

CQ  d 

P 

d  p  d  p  d 

M 

M 

M 

* 

* 

❖ 

*  U  * 

0 

© 

0 

a 

0 

«  0 

© 

0 

.  0 

e  0 

fH 

arp  orp  orp 

orp  arp  arp 

P-t 

© 

• 

C 

•  £ 

© 

•  C! 

•  c 

M 

•H 

M 

•H  M  fH 

M 

M  «H 

M  »H 

8 

x: 

p  cq 

rH 

CO 

C^ 

rH 

CO 

rv 

H 

OO 

CN 

O  »H 

0 

© 

0 

0 

e 

© 

© 

• 

© 

ft  w 

rH 

rH 

rH 

CO 

co 

CX2 

<TN 

C°\ 

0 

• 

© 

© 

w 

<i 

<1 

<5 

SMC  represents  the  squared  multiple  correlation  for  the  model  indicated.. 
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existence  of  a  relationship  between  the  Knowledge  Test  score 
and  the  intelligence  quotient.  The  F  value  was  still  suffi¬ 
ciently  large  to  be  considered  significant  (p<.01).  The 
hypotheses  were  rejected;  intelligence  was  regarded  as  a 
significant  predictor  of  both  Knowledge  Test  and  Skills  Test 
scores. 

Hypothesis  A. 2. 1.  No  differential  achievement  on 
the  Knowledge  Test  occurs  between  the  inquiry  mode  and  the 
expository  mode  for  pupils  of  different  intelligence. 

Hypotheses  of  set  A. 2  were  designed  to  investigate 
the  possibility  that  pupil  intelligence  affected  achievement 
differently  in  the  two  teaching  modes.  The  interaction 
variables  used  in  this  analysis  were  defined  as  the  product 
of  the  sex  and  I.Q.  variables,  and  were  included  in  addition 
to  the  normal  sex  and  I.Q.  variables  in  the  full  model. 

The  test  of  Hypothesis  A. 2.1  yielded  an  F  of  0.1 6,  indica¬ 
ting  that  no  significant  interaction  effects  were  present 

(p>  0.05). 

Hypothesis  A. 2. 2.  No  differential  achievement  on 
the  Skills  Test  occurs  between  the  inquiry  mode  and  the  ex¬ 
pository  mode  for  pupils  of  different  intelligence. 

The  analysis  of  this  hypothesis  produced  an  F  of 
1.68,  indicating  no  significant  interaction  effects  between 
intelligence  and  mode  of  teaching  (p^>.05)«  When  Knowledge 
Test  scores  were  used  as  a  covariate  (Hypothesis  A. 2. 3). 
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essentially  the  same  result  was  obtained,  (p^  ,  05)e 

The  hypotheses  of  this  set  were  accepted;  no  evi¬ 
dence  of  interaction  effects  between  intelligence  and  teach¬ 
ing  mode  was  found  for  either  Knowledge  Test  achievement  or 
Skills  Test  achievement. 

Hypothesis  A. 3 , 1.  No  differential  effects  in 
Knowledge  Test  achievement  occur  between  the  intelligence 
and  the  personality  type  of  the  pupil. 

This  set  of  hypotheses  was  intended  to  discover 
whether  the  effect  of  intelligence  on  achievement  differed 
among  students  of  different  personality  type.  Testing 
hypothesis  A.3«l  produced  an  F  of  0.07,  indicating  that  no 
significant  interaction  effects  were  present  in  the  data 
(p>  . 05) .  The  hypothesis  was  accepted. 

Hypothesis  A. 3°  No  differential  effects  in 
Skills  Test  achievement  occur  between  the  intelligence  and 
the  personality  type  of  the  pupil. 

No  evidence  of  a  significant  interaction  effect 
on  Skills  Test  scores  was  found.  The  F  value  of  0.06  in¬ 
dicated  a  probability  of  close  to  1.0;  the  hypothesis  was 
accepted  (p^>o05)»  The  use  of  Knowledge  Test  scores  as  a 
covariate  (Hypothesis  A. 3«3)»  did-  not  affect  this  result; 
there  was  still  no  evidence  of  interaction  between  intelli¬ 


gence  and  personality  type. 
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Discussion 

The  direct  effects  of  intelligence  were  tested 
chiefly  as  a  preliminary  step  to  the  testing  of  other 
hypotheses.  The  evidence  that  intelligence  was  a  signifi¬ 
cant  predictor  of  both  achievement  test  scores  made  it 
necessary  to  control  for  the  effects  of  intelligence  in 
comparing  the  achievement  of  the  various  groups.  Conse¬ 
quently,  intelligence  was  included  as  a  covariate  in  the 
models  used  to  test  all  other  hypotheses,  along  with  the 
usual  covariate,  the  pre-test  score  on  the  criterion 
variable. 

The  lack  of  interaction  effects  between  intelli¬ 
gence  and  teaching  style  was  contrary  to  expectation.  The 
results  had  been  expected  to  parallel  those  of  Berlin 
(1965),  who  found  differences  between  styles  in  the  number 
of  higher  learnings  reported  for  pupils  of  different  I.Q. 
levels.  However,  since  the  F  values  obtained  were  well  be¬ 
low  the  level  required  for  signif icance ,  further  analysis 
was  considered  inappropriate.  No  attempt  was  made  to  deter¬ 
mine  the  actual  achievement  of  pupils  of  different  intelli¬ 
gence  levels  in  the  two  modes. 

No  interaction  between  intelligence  and 
personality  type  had  been  anticipated.  The  very  low  F  values 
obtained  for  hypotheses  of  set  A. 3  indicate  that  it  is  ex¬ 
tremely  unlikely  that  interaction  effects  on  achievement 
occur  between  these  two  variables.  This  result  is  consistent 
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with  Cattell’s  finding  that  intelligence ,  personality  and 
motivation  were  relatively  independent  in  their  effect  on 
achievement  (see  page  32). 


II.  EFFECTS  OF  SEX 

The  investigation  of  sex  differences  was  initially 
proposed  to  determine  whether  control  of  this  variable  in 
the  study  was  desirable.  In  the  analysis  all  the  basic 
variables-~pretest ,  score,  intelligence ,  teaching  mode,  and 
personality  type--were  covaried.  Three  sets  of  hypotheses 
were  investigated,  testing  for  the  interaction  of  sex  and 
teaching  mode,  the  direct  effects  of  sex,  and  the  inter¬ 
action  of  sex  and  personality  type.  The  results  obtained 
are  given  in  Table  IX. 

The  Results 

Hypothesis  B. 1. 1.  No  differential  achievement 
for  boys  and  girls  on  the  Knowledge  Test  occurs  between 
the  inquiry  mode  and  the  expository  mode  of  teaching. 

This  test  for  interaction  effects  between  sex 
and  style  of  teaching  for  Knowledge  Test  achievement  pro¬ 
duced  an  F  of  O.36,  which  was  not  significant  (p>  .05). 
Clearly,  no  evidence  of  interaction  between  sex  and  style 
could  be  found  in  the  Knowledge  Test  data.  The  hypothesis 
was  accepted. 
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Hypothesis  B. 1. 2.  No  differential  achievement 
for  boys  and  girls  on  the  Skills  Test  occurs  between  the 
inquiry  mode  and  the  expository  mode  of  teaching. 

This  test  resulted  in  a  smaller  F  ratio  value 
(0.03)  than  the  previous  one,  again  indicating  that  no 
significant  interaction  effects  occurred.  When  the  Skills 
Test  scores  were  adjusted  for  Knowledge  achievement 
(Hypothesis  B.1.3)  an  F  of  0.17  was  obtained,  indicating 
that  the  differences  were  not  significant  (P/>.05).  The 
hypotheses  were  accepted;  no  significant  interaction  effects 
on  Skills  Test  achievement  occurred  between  the  sex  of  the 
pupil  and  teaching  mode. 

Since  no  interaction  effects  were  found,  tests 
for  the  direct  effects  of  the  sex  variable  were  performed. 

Hypothesis  B. 2. 1.  No  significant  differences 
occur  in  Knowledge  Test  scores  between  boys  and  girls. 

An  F  of  13.11  indicated  that  the  difference  in 
the  adjusted  Knowledge  Test  scores  between  boys  and  girls 
was  significant  (p<.001).  The  hypothesis  was  rejected. 

Hypothesis  B. 2. 2.  No  significant  differences 
occur  in  Skills  Test  scores  between  boys  and  girls. 

The  results  for  the  Skills  Test  matched  those  for 
the  Knowledge  Test.  An  F  of  16.41  indicated  that  the 
difference  between  boys’  and  girls’  scores  on  the  Skills 
Test  were  significant  (p<.001).  The  hypothesis  of  no 
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significant  differences  was  therefore  rejected.  When  the 
Skills  scores  were  adjusted  for  Knowledge  achievement,  a 
somewhat  smaller  but  still  significant  P  was  obtained 

(P  <  o  01)  o 

The  question  remained  of  the  direction  and  size 
of  these  dif f erenceso  The  differences  between  the  adjusted 
mean  scores  of  boys  and  girls  on  each  test  was  as  follows? 


Boys 

Girls 

Knowledge  Test 

1.18 

0.00 

Skills  Test 

1.04 

o 

o 

o 

o 

Skills  Test 

0.67 

0.00 

(adjusted  for 
Knowledge ) 

These  results  show  that  the  boys  achieved  better  than  the 
girls  on  both  tests.  Also,  in  relation  to  their  Knowledge 
achievement  the  boys  did  better  on  the  Skills  Test  than  the 
girls.  Not  only  were  the  boys  better  able  to  recall  the 
content  of  the  course  than  the  girls,  but  for  their  recall 
ability  they  were  also  better  able  to  use  the  Higher  Cogni¬ 
tive  Skills  in  relation  to  the  subject  area. 

Since  sex  proved  to  be  a  significant  predictor, 
it  was  considered  desirable  to  check  for  interaction  between 
sex  and  personality  type. 

Hypothesis  B. 3° 1°  No  differential  effects  in 
Knowledge  Test  achievement  occur  for  pupils  of  different  sex 
and  personality  type. 
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All  the  basic  variables  were  used  in  testing  the 
hypothesis.  The  F  value  (0.31)  indicated  that  no  signifi¬ 
cant  interaction  effects  for  sex  and  personality  type 
occurred.  The  hypothesis  was  accepted. 

Hypothesis  B. 3°  2.  No  differential  effects  in 
Skills  Test  achievement  occur  for  pupils  of  different  sex 
and  personality  type. 

No  evidence  of  differential  effects  was  shown  by 
the  results  (F  =  0.78).  The  use  of  Knowledge  Test  scores 
to  adjust  the  Skills  achievement  (HsB.3°3)  did  not  change 
this  result  (F  =  0.89).  In  both  cases  the  probability  was 
much  greater  than  0.05,  and  the  hypothesis  of  no  interaction 
effects  was  accepted. 

Discussion 

The  results  indicate  that  while  sex  is  a  signifi¬ 
cant  predictor  of  science  achievement,  its  effects  are 
quite  independent  of  the  effects  of  teaching  style  or  the 
personality  type  of  the  pupil.  No  evidence  was  found  that 
the  teaching  mode  was  more  favorable  to  one  sex  than  the 
other. 

It  had  been  considered  possible  that  personality 
differences  between  boys  and  girls  might  account  for  any 
achievement  differences  that  occurred.  However,  sex  proved 
a  significant  predictor  even  in  the  presence  of  personality. 
If  personality  can  account  for  the  superior  achievement  of 
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boys,  it  must  be  a  dimension  of  personality  not  considered 
in  this  study* 

The  sex  differences  found  are  more  likely  to  be 
due  to  cultural  influences*  In  cur  society,  boys  are  ex¬ 
pected  to  be  more  interested  in  science  than  girls,  and  to 
understand  it  better*  This  cultural  attitude  probably 
encourages  the  boys5  interest  in  science,  while  directing 
the  girls  to  other  subjects  for  which  they  are  "supposed” 
to  have  more  aptitude. 

Although  the  effects  of  personality  type  and  sex 
on  achievement  proved  to  be  independent  of  each  other,  the 
uneven  distribution  of  boys  and  girls  among  the  personality 
types  indicated  that  personality  trends  for  the  sexes  might 
exist.  The  boys  predominated  in  the  non- stereopath  and 
acquiescent  groups,  while  the  girls  predominated  in  the 
stereopath  and  negativist  groups  (see  Table  XIII, page  137)* 
Study  of  the  selection  procedure  for  these  groups  indicated 
that  these  differences  would  be  produced  by  a  tendency  for 
boys  to  agree  with  the  non-stereopathy  items  of  the 
Attitudes  Schedule,  and  for  the  girls  to  reject  these  items. 
This  sort  of  tendency  fits  the  picture  of  boys  as  more 
individualistic  and  less  conforming  than  girls,  which  was 
mentioned  previously. 

For  the  analysis,  the  lack  of  interaction  made  it 
unnecessary  to  consider  sex  in  conjunction  with  the  other 
variables;  however  its  significance  as  a  predictor  made  it 
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necessary  to  include  sex  as  a  covariate  in  the  analysis  of 
the  other  hypotheses  of  the  study. 

III.  EFFECTS  OF  PERSONALITY 

The  effect  of  personality  on  achievement  was  one 
of  the  primary  problems  of  this  study.  Interaction  effects 
of  personality  with  sex  and  intelligence  have  already  been 
discussed;  this  section  will  deal  with  the  interaction  of 
personality  with  teaching  mode,  and  the  direct  effects  of 
personality  on  achievement.  These  two  questions  are  repre¬ 
sented  by  the  first  two  sets  of  hypotheses  of  series  C. 

The  analysis  used  the  basic  variables  as  covariates,  follow¬ 
ing  the  pattern  established  for  the  previous  hypotheses. 
Information  concerning  the  analysis  and  the  results  obtained 
are  given  in  Table  X. 

The  Results 

Hypothesis  C. 1.1.  No  differential  achievement  on 
the  Knowledge  Test  occurs  between  personality  type  and 
teaching  mode. 

In  the  discussion  of  the  problem  in  Chapter  I,  it 
was  suggested  that  there  would  be  interaction  between  per¬ 
sonality  type  and  style  of  teaching.  No  evidence  was  found 
to  support  this  idea.  The  analysis  of  hypothesis  C.I.I., 
testing  the  effect  of  personality  and  style  inter-action  on 
Knowledge  achievement  produced  an  F  of  1.01,  which 
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was  smaller  than  necessary  for  slgnif loanee*  The  hypothesis 
of  no  interaction  was  accepted* 

Hypothesis  C0 1, 2*  No  differential  achievement  on 
the  Skills  Test  occurs  between  personality  type  and  teaching 
mode* 

Again,  contrary  to  prediction,  no  evidence  of 
interaction  was  found  (F  =  0 *?6)*  When  the  test  was  repeated, 
covarying  the  Knowledge  Test  scores  (HsC*l*3)»  the  F  was 
only  slightly  larger  (1,0?).  The  probabilities  were  much 
larger  than  the  0*05  level,  the  limit  accepted  for  signifi¬ 
cance*  The  hypothesis  of  no  interaction  was  accepted* 

Since  no  interaction  effects  were  in  evidence,  it 
was  considered  inappropriate  to  examine  the  achievement  of 
the  various  personality  and  style  groups*  The  analysis  con¬ 
tinued  with  an  examination  of  the  direct  effects  of  person¬ 
ality  on  achievement* 

Hypothesis  C*  2* 1*  No  significant  differences  in 
Knowledge  Test  achievement  occur  among  the  different  person¬ 
ality  types* 

The  analysis  produced  an  F  of  2*9^*  which 
indicated  significant  differences  in  the  achievement  of  the 
various  personality  types  (p<*05)*  The  hypothesis  was  re¬ 
jected;  it  appeared  that  the  personality  types  identified 
did  perform  differently  in  the  recall  of  the  content  of  the 


course. 
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Hypothesis  Co  2. 2.  No  significant  differences  in 
Skills  Test  achievement  occur  among  the  different  person- 
ality  type So 

The  analysis  produced  an  F  of  1.36,  which  was 
less  than  required  for  signif icanceo  The  differences  among 
personality  types  were  not  significant  for  achievement  on 
the  Skills  Testo  When  the  Skills  Test  scores  were  adjusted 
for  Knowledge  achievement  (HgC.2.3)»  the  F  value  (1.14)  was 
less  than  required  for  signif icanoe.  Since  the  differences 
had  proved  significant  for  the  Knowledge  achievement  this 
result  appeared  to  indicate  that  the  differences  on  the 
Skills  Test  were  similar  to  those  on  the  Knowledge  Test, 
although  not  as  great 0 

The  direction  and  size  of  the  differences  in 
achievement  of  the  personality  types  for  each  hypothesis 
were  as  follows? 


Knowledge 

C.2.1 

Skills 

Co  2.  2 

Skills 

Co  2.3 

Stereopath 

+  0.05 

+0o  53 

+0.25 

Nonstereopath 

00 

© 

+  » 06 

0 

0 

1 

Negativist 

-  .14 

+  ol3 

o00 

Acquiescent 

-1.52 

-  ol? 

.00 

Moderate 

+  .41 

1 

0 

•e- 

1 

0 

0 

These  values  reproduce  the  adjusted  mean  scores  within  a 
constant  for  each  hypothesis.  Comparison  can  thus  be  made 


88 


between  personality  types  for  each  hypothesis,  but  not 
directly  between  hypotheses  for  each  type. 

Although  the  achievement  differences  were  signif¬ 
icant  for  the  Knowledge  Test  scores  only,  it  appeared  from 
the  differences  in  the  mean  scores  for  each  type  that  the 
relative  achievement  of  the  four  main  types  was  quite 
similar  in  both  tests.  The  stereopath  was  superior  to  the 
other  types  in  both  kinds  of  achievement.  As  predicted, 
the  non- stereopath  was  weaker  in  the  Knowledge  Test  than 
the  stereopath,  but,  contrary  to  expectation,  did  not  do 
better  in  the  Skills  Test.  Again,  the  relationship  between 
the  negativist  and  acquiescent  was  directly  contrary  to 
that  expected.  The  negativist  was  next  in  achievement  to 
the  stereopath,  while  the  acquiescent  was  the  poorest  of 
the  four  types.  The  fifth  group,  termed  moderates,  was 
something  of  an  anomaly.  This  group  consisted  of  students 
who  could  not  be  definitely  placed  in  either  of  the  other 
four  groups,  yet  this  "type"  scored  substantially  higher 
than  the  other  types  on  the  Knowledge  Test,  and  substantially 
lower  on  the  Skills  Test. 

When  the  Skills  Test  scores  were  adjusted  for 
Knowledge  achievement,  two  groups  stood  out.  The  stereo¬ 
path  did  better  than  all  other  groups,  in  spite  of  being 
next  to  highest  in  Knowledge  achievement.  The  moderates 
scored  relatively  much  lower  on  the  Skills  Test. 
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Discussion 

The  lack  of  interaction  between  personality  and 
style  followed  the  pattern  established  earlier  in  the 
analysis,  No  interaction  effects  were  found  between  any  of 
the  basic  variables  of  the  study,  The  independence  of  the 
pupil  variables  was  consistent  with  the  findings  of  Cattell 
et  al „  (1966),  but  the  independence  of  pupil  personality 
and  teaching  mode  was  somewhat  more  puzzling.  However  it 
appeared  from  the  results  obtained  that  the  addition  of 
interaction  variables  did  not  signif icantly  improve  the  pre¬ 
diction  of  achievement  over  that  obtained  by  the  direct 
effects  of  the  appropriate  variables. 

While  the  direct  effects  of  personality  type  on 
achievement  were  significant  only  for  the  Knowledge  level 
of  achievement,  the  same  pattern  of  relative  achievement 
for  the  personality  types  existed  in  their  Skills  Test 
scores.  This  result  indicated  that  the  personality  dimen¬ 
sions  studied  probably  affected  achievement  in  a  general 
way,  rather  than  being  specific  to  certain  of  the  cognitive 
skills.  Following  this  idea,  the  superiority  of  the  stereo¬ 
path  was  probably  due  to  the  nature  of  the  subject  matter. 
The  stereopath  is  oriented  toward  codes  of  behavior,  rules 
and  patterns  in  personal  and  interper sonal  conduct.  The 
logical  and  orderly  structure  of  a  subject  such  as  science 
should  provide  a  more  congenial  school  environment  for  the 
stereopath  than  such  subjects  as  the  languages  or  history, 


. 


X 
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in  which  the  non-stereopatn  might  be  expected  to  do  better. 
This  explanation  appears  consistent  with  the  findings  of 
Stern  (1956,  Page  205),  that  non-stereopaths  achieve  better 
in  college  than  stereopaths,  except  in  the  areas  of  mathe¬ 
matics  and  science.  The  fact  that  Stern’s  stereopaths  were 
only  equal  to  non-stereopaths,  whereas  in  this  study  they 
are  superior  in  science  achievement,  could  be  accounted  for 
by  the  differences  between  the  college  environment  and  the 
junior  high  school  environment —  the  latter  presumably  being 
less  suitable  to  the  non-stereopath. 

Since  the  other  types  were  defined  only  in  this 
study,  interpretation  of  the  results  for  the  negativist  and 
acquiescent  was  more  difficult.  The  division  of  types 
appeared  to  have  some  usefulness  in  view  of  the  differences 
in  achievement  between  them.  In  the  absence  of  more 
descriptive  information  about  these  types,  any  explanation 
would  be  largely  speculation.  However,  one  possibility 
lies  in  the  relative  self-confidence  or  dependency  of  these 
types.  It  is  possible  that  the  negativist  is  a  more  independ¬ 
ent  type  than  the  acquiescent,  better  able  to  work  on  his 
own,  and  less  prone  to  require  close  supervision  by  the 
teacher.  This  type  of  pupil  would  be  expected  to  achieve 
better 5  this  may  be  the  reason  for  the  superiority  of  the 
negativist  over  the  acquiescent. 

The  large  differences  observed  between  the  relat¬ 
ive  Knowledge  and  Skills  scores  of  the  moderate  group  was 


91 


a  striking  result  for  which  no  adequate  explanation  could 
be  invented.  The  extreme  nature  of  the  differences  indicates 
that  further  study  of  this  group  might  be  worthwhile. 

IV.  EFFECTS  OF  STYLE 

No  interaction  effects  were  found  between  the 
teaching  mode  and  any  of  the  other  variables  of  the  study. 

The  final  set  of  hypotheses  investigated  the  direct  effects 
of  the  style  of  teaching  on  the  achievement  of  the  pupil. 

In  the  analysis  the  covariates  included  the  criterion  pre¬ 
test  scores,  I.Q.  scores,  sex,  and  personality  type.  The 
results  obtained  are  shown  in  Table  XI. 

The  Results 

Hypothesis  C. 3° 1*  No  significant  differences 
occur  in  Knowledge  Test  achievement  between  pupils  taught 
by  the  inquiry  mode  and  those  taught  by  the  expository  mode. 

This  hypothesis  was  intended  to  test  the  relative 
value  of  the  two  modes  of  teaching  in  developing  the  skill 
of  recall.  The  test  produced  an  F  of  10.09,  indicating 
that  the  differences  were  significant  (p<.01).  The 
hypothesis  was  rejected. 

Hypothesis  C. 3. 2.  No  significant  differences 
occur  in  Skills  Test  achievement  between  pupils  taught  by 
the  inquiry  mode  and  those  taught  by  the  expository  mode. 
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This  hypothesis  was  designed  to  test  the  relative 
value  of  the  two  modes  in  developing  the  Higher  Cognitive 
Skills.  The  F  of  7.49  indicated  that  significant  differ¬ 
ences  existed  (p<(.01).  However,  when  the  Skills  Test 
scores  were  adjusted  for  Knowledge  achievement,  the  F  value 
(0.81)  was  no  longer  significant. 

The  differences  between  the  adjusted  mean  scores 
for  the  inquiry  and  the  expository  modes  were 


Inquiry 

Expository 

Knowledge  Test 

-1.01 

0.00 

Skills  Test 

-0.69 

o 

© 

o 

o 

Skills  Test 

-0.45 

0.00 

(adjusted  for 
Knowledge ) 

These  values  reproduce  the  adjusted  mean  scores  within  a 
constant  for  each  test. 

As  predicted,  the  expository  mode  produced  higher 
Knowledge  Test  scores.  However,  for  the  Skills  Test,  the 
expository  mode  was  still  superior  to  the  inquiry  mode. 

When  the  Skills  Test  scores  are  adjusted  for  the  Knowledge 
achievement,  the  difference  is  still  in  favor  of  the  ex¬ 
pository  mode,  although  it  is  no  longer  significant. 


Discussion 

Although  these  results  seem  clear-cut,  care  was 
necessary  in  interpreting  them.  The  expository  mode  pro¬ 
duced  superior  achievement  on  the  Knowledge  Test.  This 
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indicated  that  the  expository  mode  was  more  effective  than 
the  inquiry  mode  in  developing  the  ability  to  recall  the 
content  of  the  course.  It  must  be  noted,  however  that  about 
one-half  of  the  inquiry  group  departed  signif icantly  from 
the  course  of  study.  Also  the  nature  of  the  inquiry  approach 
probably  led  pupils  to  other  sources  and  information  outside 
the  course  of  study.  Thus  it  is  entirely  possible  that  the 
lower  achievement  of  the  inquiry  group  in  terms  of  the  pre¬ 
scribed  course  was  made  up  by  a  fund  of  scientific  information 
peripheral  to  or  outside  of  the  topics  specifically  tested. 
From  the  evidence  obtained  in  this  study  however,  the  ex¬ 
pository  mode  appears  the  more  effective  for  the  teaching 
of  specific  content  with  the  intent  that  the  pupils  be  able 
to  recognize  and  recall  it. 

The  expository  mode  induced  higher  achievement  on 
the  Skills  Test,  but  when  the  scores  were  adjusted  for  Know¬ 
ledge  Test  achievement,  the  difference  was  not  significant. 

The  interpretation  put  on  this  result  thus  depends  on 
whether  it  is  considered  appropriate  to  control  for  Knowledge 
Test  achievement  in  comparing  the  two  modes  on  Skills  Test 
achievement.  It  has  already  been  acknowledged  that  the 
actual  scientific  knowledge  acquired  by  the  inquiry  group 
may  have  been  as  great  as  that  acquired  by  the  expository 
group,  although  not  within  the  content  tested.  Also,  the 
Skills  Test  was  designed  to  be,  as  far  as  possible,  inde¬ 
pendent  of  the  specific  content  of  the  course  of  study. 
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On  the  other  hand,  the  only  evidence  available  Indicated  a 
superiority  for  the  expository  group  in  Knowledge;  part  of 
the  inquiry  group  was  known  to  have  placed  much  less  emphasis 
on  the  subject  matter  tested  than  any  of  the  expository 
classes;  and  the  Taxonomy,  on  which  the  achievement  tests 
were  based,  assumes  a  hierarchical  dependence  of  the  Higher 
Cognitive  Skills  on  Knowledge.  In  total  it  appeared  more 
appropriate  to  control  for  the  effects  of  Knowledge  in  com¬ 
paring  the  two  modes  on  the  Skills  Test*  On  this  basis  it 
was  concluded  that  there  was  no  significant  difference  be¬ 
tween  the  modes  in  their  ability  to  develop  the  Higher 
Cognitive  Skills,, 

In  a  sense,  this  conclusion  represented  rejection 
of  a  major  proposition  of  this  thesis,.  The  results  had 
been  expected  to  match  those  of  Berlin  (1965),  whose  sub¬ 
jects  reported  signif icantly  more  higher  learning  experi¬ 
ences  in  the  dialectical  than  in  the  errorless  style,  and 
more  Knowledge  learning  experiences  in  the  errorless  style. 
The  interaction  data  of  the  present  study  (page  59 ) »  agreed 
with  this  finding,  indicating  more  talk  related  to  Higher 
Cognitive  Skills  in  the  inquiry  mode,  and  more  related  to 
Knowledge  in  the  expository  mode,  However,  the  achievement 
data  supported  the  interaction  data  only  for  the  expository 
mode,  giving  contrary  results  for  the  inquiry  mode. 

Studies  which  measured  achievement  directly 
appeared  to  support  Berlin's  findings,  although  their 
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results  tended  to  be  inconclusive .  The  research  on  discovery- 
teaching  (see  page  26)  indicated  a  superiority-  in  problem¬ 
solving  for  that  mode;  this  was  supported  by  the  findings  of 
Butts  (1966)  and  Scott  (1966)0  Suchman’s  more  massive 
research  (1962)  did  not  show  significant  differences  in 
achievement  between  expository  and  inquiry  teaching,  but  the 
differences  favored  the  inquiry  mode.  It  was  thought  that 
the  differences  indicated  by  these  studies  would  be  found  in 
the  superiority  of  the  inquiry  mode  for  developing  the  Higher 
Cognitive  Skills.  Yet  the  results  Indicate  at  best  no 
difference  between  the  two  modes  in  developing  the  Higher 
Cognitive  Skills,  with  the  actual  differences  favoring  the 
expository  mode. 

Speculations 

Some  speculations  on  the  reasons  why  the  theory 
and  the  results  of  the  interaction  data  were  not  borne  out  by 
the  achievement  data  may  be  appropriate  at  this  point.  The 
possibility  of  inadequate  control  of  significant  variables 
has  already  been  mentioned.  Among  these  might  be  mentioned 
motivational  factors,  which  were  excluded  from  consideration; 
the  competence  of  the  teacher;  and  the  amount  of  time  spent 
on  the  topics.  However,  the  researcher  found  no  reason  to 
believe  that  these  factors  were  appreciably  different  for 
the  two  style  groups. 

It  may  be  that  the  inquiry  approach  is  less  general 
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in  its  effect  than  was  thought,  and  is  specific  to  one  or 
two  of  the  Higher  Cognitive  Skills  only*  Since  the  Skills 
Test  was  not  equally  weighted  for  all  five  Skills  levels, 
it  could  have  failed  to  assess  adequately  the  specific 
level  in  which  the  inquiry  approach  excels.  The  test  was 
particularly  weak  in  the  Synthesis  skill,  which  might  be 
considered  an  area  of  strength  for  the  inquiry  approach. 

Of  the  studies  mentioned  above,  only  Berlin  used  the 
Taxonomy  to  classify  the  skills  used  as  the  product  measure, 
and  Berlin  did  not  specifically  use  the  inquiry  approach  as 
one  of  his  teaching  styles. 

The  three  researchers  who  investigated  the  inquiry 
mode— Suchman,  Scott,  and  Butts— all  worked  with  elementary 
school  children.  If  the  expository  mode  becomes  more 
generally  effective  with  older  children,  results  such  as 
obtained  in  this  study  might  be  expected  with  junior  high 
school  pupils,  Suchman8 s  work  was  only  one  grade  level 
below  that  used  in  the  present  study,  and  his  results,  in 
terms  of  achievement,  were  more  indefinite  than  those  of 
the  other  two  researchers.  The  inquiry  approach  may  thus 
be  most  effective  with  younger  children. 

Another  possibility  is  suggested  by  the  similar¬ 
ity  of  the  results  for  the  two  tests.  It  is  possible  that 
the  assimilation  of  information  so  as  to  keep  it  readily 
available  for  easy  recall  requires  the  use  of  the  Higher 
Cognitive  Skills.  In  this  case,  a  method  which  is  efficient 
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in  developing  recall  abilities  would  also  be  effective  in 
developing  the  Higher  Cognitive  SkillSo  Thus  the  expository 
approach  may  have  survived  to  be  regarded  as  a  traditional 
teaching  style  simply  because  it  is  the  most  efficient  and 
effective  method  for  developing  the  cognitive  abilities.. 

If  this  is  so,  areas  of  superiority  for  the  inquiry  approach 
must  be  sought  in  fields  such  as  attitudes  or  physical 
skills— the  Affective  and  the  Psychomotor  Domains., 

Vo  SUMMARY 

The  results  of  the  analysis  of  the  data  gave  no 
indication  of  interaction  between  the  variables  used  in  the 
study,  but  each  variable  was  found  to  exert  a  significant 
effect  on  achievement a  This  finding  resulted  in  relatively 
simple  equations  for  the  prediction  of  achievement . 

Knowledge  Test  score  =  »10o206  +  0454X^  +  »172X^  +  1.184X^ 

-  1.01X*  +  .0 45X.  -  »387X0  -  o l4lXQ  -  lo521Xn  +  o4lOX, 

D  0  7  O  7  10 

Skills  Test  score  =  -1„925  +  . 319X2  +  <,  082X^  +  1o035X^ 

-  o690X5  +  o525X6  +  o  o62X^  +  ol32Xg  -  .1 66x9  -  ,44lX10 

Skills  Test  score  =  . 439  +  o228XK  +  . 247X2  +  . 044X^  +  . 671X^ 

-  .446X^  +  .2 56X6  -  o052X^  +  cOOOXg  +  . OOOX^  -  .7 °3X10 

In  these  equations 

X^  -  is  the  pretest  score  on  the  Knowledge  Testo 

X2  -  is  the  pretest  score  on  the  Skills  Test, 
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Xg  -  is  the  pupil 5 s  I.Q.  score , 

-  is  one  for  boys,  zero  for  girls, 

-  is  one  for  pupils  under  the  inquiry  mode, 
zero  for  those  under  the  expository  mode, 

X^  -  is  one  for  stereopaths,  zero  for  others, 

X^  -  is  one  for  non- stereopaths,  zero  for  others, 

Xg  -  is  one  for  negativists,  zero  for  others, 

X^  -  is  one  for  acquiescents,  zero  for  others, 

X^0  -  is  one  for  moderates,  zero  for  others, 

X^.  is  the  post- test  score  on  the  Knowledge 
Test, 

Two  models  are  given  for  the  Skills  Test,  one  without  and 
one  with  the  Knowledge  score  as  a  covariate . 

For  the  sex  variable,  the  results  showed  that  boys 
achieved  better  than  girls  in  both  the  Knowledge  and  Skills 
levels;  this  finding  was  thought  to  be  explained  by  the 
general  cultural  attitude  that  science  is  5a  boy5s  subject5 c 
The  effects  of  personality  were  significant  only 
for  the  Knowledge  level  of  achievement,  but  followed  the 
same  pattern  in  the  Skills  level  as  well.  The  stereopath 
was  the  highest  achiever  of  the  four  distinct  types;  this 
was  thought  to  be  due  to  the  logical  structure  of  science, 
which  should  appeal  to  the  stereopath.  The  negativist 
achieved  slightly  higher  than  the  non- stereopath,  and  the 
acquiescent  was  the  lowest  of  the  four  types.  Differences 
between  the  negativist  and  the  acquiescent  were  attributed 
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to  a  difference  in  the  self-reliance  or  dependency  of  the 
two  type So 

The  expository  mode  of  teaching  was  superior  to 
the  inquiry  mode  in  developing  the  ability  of  recall  of 
knowledge,  but  for  the  development  of  the  Higher  Cognitive 
Skills  the  evidence  was  inconclusive,,  No  indication  of 
superiority  for  the  inquiry  approach  was  obtained,  and  it 
was  concluded  that  such  superiority  might  be  found  in  types 
of  achievement  other  than  those  investigated  in  this  study „ 


. 


CHAPTER  V 


SUMMARY  AND  CONCLUSIONS 

I •  SUMMARY 

The  study  was  designed  as  an  investigation  of  the 
relationships  among  two  styles  of  teaching,  certain  aspects 
of  personality  and  cognitive  achievement* 

The  Research  Design 

Two  levels  of  cognitive  achievement  were  identified 
by  the  division  of  the  Taxonomy  of  Educational  Objectives 
separating  category  1,  Knowledge,  from  categories  2-6,  the 
Higher  Cognitive  Skills.  Two  tests  were  constructed  based 
on  these  levels,  a  Knowledge  Test  and  a  Skills  Test,  with 
content  drawn  from  the  Grade  VII  Science  course* 

Two  styles  of  teaching  were  identified,  the  in¬ 
quiry  mode,  which  was  thought  to  place  greater  emphasis  on 
the  development  of  Higher  Cognitive  Skills,  and  the  exposi¬ 
tory  mode,  which  was  thought  to  place  greater  emphasis  on 
the  development  of  the  ability  to  recall  the  course  content 
(Knowledge)*  A  system  for  the  analysis  of  classroom  talk 
was  devised,  and  the  two  styles  were  defined  on  the  basis 
of  the  kinds  of  talk  which  appeared  to  be  related  to  the 
development  of  Knowledge  or  the  Higher  Cognitive  Skills* 

A  personality  instrument  was  also  devised  which 
assessed  the  pupils1  attitude  toward  authority.  This 
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Attitudes  Schedule  consisted  of  a  stereopathy  and  a  non- 
stereopathy  scale.  From  individual  scale  scores,  five 
personality  groups  were  identified:  stereopaths,  non-stereo- 
paths,  negativists,  acquiescents,  and  moderates. 

Sixteen  grade  seven  classes  comprising  four 
hundred  seven  pupils  and  nine  teachers  were  the  sample 
of  the  study.  For  one-half  of  these  classes  the  inquiry 
approach  was  the  basic  mode  of  instruction;  in  the  other 
classes  the  teachers  used  an  expository  approach.  Class 
sessions  with  each  of  the  teachers  were  categorized  by 
interaction  analysis,  and  a  description  of  the  teaching 
style  obtained.  These  descriptions,  when  compared  with  the 
established  definition  of  the  two  styles,  gave  supporting 
evidence  for  the  classification  of  the  teachers  as  inquiry 
or  expository.  The  descriptions  showed  that  the  expository 
teachers  spent  more  time  presenting  information  than  in- 

> 

quiry  teachers,  while  pupils  in  inquiry  classes  talked  more 
and  spent  a  larger  proportion  of  their  talk  in  reasoning, 
evaluating  and  synthesizing  ideas  than  those  in  expository 
classes „ 

The  achievement  tests  were  adminsitered  before 
and  after  the  teaching  of  the  units  covered;  the  period 
between  pre-test  and  post-test  was  about  five  months.  A 
multiple  linear  regression  technique  was  used  to  analyse 
the  data,  adjusting  achievement  scores  for  previous  knowledge 
and  for  ability  by  the  use  of  pre-test  scores  and  I.Q. 
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scores  as  ©©variates.  Relationships  were  sought  among  the 
sex  of  the  pupil,  the  teaching  style,  pupil  personality, 
and  the  two  levels  of  achievemento 

The  Findings 

No  evidence  of  interaction  effects  on  achievement 
between  any  two  of  the  variables  was  found,  but  the  indivi¬ 
dual  effect  of  each  variable  was  found  to  be  significanto 
Boys  were  consistently  better  scorers  on  both  levels  of 
achievement  than  girls.  The  personality  effects  were  signi¬ 
ficant  only  for  the  Knowledge  Test  scores,  in  which  the 
four  main  types  ranked  in  order  of  decreasing  achievement 
were  stereopath,  negativist,  non- stereopath,  and  acquiescent 
Although  the  differences  were  not  significant,  the  groups 
ranked  in  the  same  order  on  the  Skills  Test.,  The  fifth 
group,  termed  moderates,  ranked  highest  on  the  Knowledge 
Test  and  lowest  on  the  Skills  Test 

For  the  teaching  styles,  the  expository  mode  was 
superior  to  the  inquiry  mode  on  both  Knowledge  and  Skills 
Testso  When  the  Skills  Test  scores  were  adjusted  for 
Knowledge  Test  achievement,  no  significant  difference  be¬ 
tween  the  modes  was  found. 

II.  CONCLUSIONS 

Although  the  results  of  the  study  appear  clear- 
cut,  some  care  is  required  in  drawing  conclusions. 
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The  evidence  Indicates  that  boys  achieve  better 
in  science  than  girls;  it  also  appears  that  boys  do  relatively 
better  in  the  use  of  the  Higher  Cognitive  Skills  for  their 
knowledge  of  the  course  content.  This  finding  is  not  unexp¬ 
ected,  and  is  thought  to  be  due  to  the  general  social  prejudice 
that  science  is  a  boy's  subject. 

Personality  type  also  influences  achievement,  at 
least  at  the  Knowledge  level,  and  this  effect  appears  to 
be  independent  of  the  teaching  style  experienced  by  the 
pupil.  The  stereopath  does  excel  in  the  acquisition  of 
Knowledge,  and  there  is  some  indication  that  this  type 
does  relatively  better  in  the  development  of  Higher 
Cognitive  Skills.  This  result  may  be  related  to  the  nature 
of  the  subject  matter,  which  seems  to  suit  the  stereopath's 
predilection  for  order.  On  this  basis  the  non-stereopath 
would  be  expected  to  do  less  well  in  science  and  relatively 
better  in  the  arts  than  the  stereopath. 

In  Knowledge  achievement,  the  superiority  of  the 
negativist  group  over  the  acquiescent  can  only  be  given  a 
soundly  based  explanation  when  evidence  of  a  clinical  nature 
is  available  concerning  the  characteristics  of  the  individuals 
which  fit  these  types.  The  very  weak  showing  of  the  acquiesc¬ 
ents  suggests  a  dependency  factor,  an  inability  to  work  with¬ 
out  close  supervision. 

The  dimension  of  personality  studied  was  a 
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significant  factor  in  the  Knowledge  achievement  of  the 
pupils.  Educators  would  be  well  advised  to  consider  such 
factors  in  teaching  and  in  counselling  students.  This 
finding  also  indicates  the  need  to  consider  personality- 
effects  in  research  on  achievement. 

The  results  relating  to  style  of  teaching  lead 
to  the  conclusion  that  the  expository  mode  is  superior  to 
the  inquiry  mode  for  the  developement  of  cognitive 
abilities.  However,  the  results  must  be  interpreted  carefully 
or  a  false  assessment  of  the  relative  value  of  the  two  modes 
may  be  obtained.  The  Knowledge  Test  was  specifically 
limited  to  the  text  content  and  the  course  outline,  yet  at 
least  one-half  of  the  inquiry  group  departed  substantially 
from  the  course  outline.  The  expository  group  was  superior 
in  knowledge  of  the  prescribed  content;  this  is  not  unqual¬ 
ified  evidence  that  they  acquired  a  greater  amount  of  scien¬ 
tific  information  in  the  period.  However,  it  seems  clear 
that  the  expository  mode  is  superior  for  the  teaching  of  a 
given  content  with  the  object  that  the  pupils  should  be 
able  to  reproduce  it. 

The  evidence  on  Skills  Test  achievement  is  more 
difficult  to  interpret.  The  question  here  is  whether  scien¬ 
tific  knowledge  is  necessary  for  the  use  of  the  Higher  Cog¬ 
nitive  Skills  in  the  field  of  science.  The  Skills  Test  was 
intended  to  be  relatively  independent  of  the  content  of 
the  course,  but  no  such  independence  could  be  maintained 
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for  the  pupils’  practice  of  these  skills  in  the  classroom. 

If  it  is  thought  that  the  display  of  the  skills  is  dependent 
on  the  knowledge  of  the  course  content,  then  the  Skills 
scores  should  be  adjusted  to  equate  the  groups  on  their 
Knowledge  scores.  In  this  case,  the  two  modes  must  be  con¬ 
sidered  equal  in  their  ability  to  develop  the  Higher  Cogni¬ 
tive  Skills.  If  this  dependency  is  not  accepted,  then  the 
expository  mode  is  clearly  superior  to  the  inquiry  approach 
on  both  levels  of  cognitive  abilities  measured. 

In  either  case  it  is  evident  that  the  anticipated 
superiority  of  the  inquiry  approach  for  the  development  of 
the  Higher  Cognitive  Skills  has  not  been  supported  in  the 
results  of  this  study.  This  failure  to  discover  any  field 
of  superiority  for  the  inquiry  approach  should  not  be 
thought  of  as  proof  that  none  exists.  Hather,  it  suggests 
that  the  search  may  be  better  concentrated  in  areas  not  yet 
adequately  explored. 

III.  IMPLICATIONS  FOR  FURTHER  RESEARCH 

A  number  of  ideas  for  further  research  arise  from 
the  results  and  limitations  of  this  study.  Some  refinements 
of  the  interaction  schedule  have  already  been  suggested 
(page  62),  and  the  points  raised  here  are  more  directly  re¬ 
lated  to  the  basic  problem  of  the  study. 

1.  Within  the  Cognitive  Domain,  a  similar  study 
might  be  done,  using  individual  tests  for  each  category  of 
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the  Taxonomy.  Other  studies  (Rokeach,  I960,  and  Herron, 
1966)  have  indicated  that  personality  traits  may  influence 
achievement  in  the  Higher  Cognitive  Skills  differentially 
and  separate  tests  for  each  level  would  be  necessary  to  ex¬ 
plore  such  a  possibility.  The  use  of  test  forms  other  than 
multiple  choice  may  be  worthwhile,  since  this  form  of  item 
does  not  appear  to  lend  itself  equally  well  to  the  testing 
of  all  the  categories.  A  comparison  of  general  scientific 
knowledge  with  specific  course  content  for  different  teach¬ 
ing  styles  would  also  be  valuable. 

2.  The  Affective  and  Psychomotor  Domains  still 
remain  to  be  investigated.  The  inquiry  approach  is  thought 
to  influence  the  pupils'  attitudes  toward  science,  and  may 
also  influence  other  personality  traits.  Instead  of  regard¬ 
ing  personality  type  as  a  mediating  variable,  this  research 
would  consider  it  as  the  dependent  variable,  in  an  attempt 
to  determine  the  extent  to  which  teaching  styles  influence 
the  development  of  personality  traits. 

3o  The  interaction  analysis  data  were  not 
supported  by  the  achievement  data.  If  the  practice  of 
higher  level  talk  can  be  assumed  to  develop  the  Higher 
Cognitive  Skills,  it  may  be  that  the  talk  of  the  partici¬ 
pants  is  not  indicative  of  the  thought  processes  of  the 
class  as  a  whole.  A  study  of  the  students  who  participate 
and  those  who  do  not  should  yield  valuable  information  on 
this  point.  The  technique  of  stimulated  recall  used  by 
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Gaier  (1951)  and  Berlin  ( 19 65 )  might  be  useful  in  this 
connection* 

4*  A  more  comprehensive  study  might  make  better 
use  of  the  potential  of  interaction  analysis  to  find  teach¬ 
ing  correlates  of  achievement*  A  survey  of  a  larger  group 
of  teachers  would  produce  interaction  analysis  data  from 
which  it  should  be  possible  to  classify  significant  character¬ 
istics  of  teaching  styles*  A  factor  analytic  technique 
might  be  useful  in  this  connection*  A  comprehensive  assess¬ 
ment  of  the  achievement  of  the  pupils  of  each  teacher 
would  be  followed  by  a  study  of  the  relationships  between 
the  characteristics  of  the  teachers5  styles  and  the  nature 
of  the  achievement  of  their  pupils*  If  the  achievement  of 
pupils  depends  on  the  sorts  of  things  that  are  said  in 
class,  such  an  approach  should  be  able  to  find  the  kinds  of 
talk  that  have  the  most  impact* 

5o  The  personality  instrument  has  shown  potential 
for  the  identif ication  of  useful  personality  types*  A 
clinical  study  of  the  individuals  placed  in  each  type  group 
would  make  possible  a  clearer  identif ication  of  the 
characteristic  traits  of  each  type*  Improved  definitions 
of  the  types  should  lead  to  a  better  understanding  of  the 
effects  of  personality  on  achievement* 
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APPENDIX  A 


SCIENCE  TEST 


DIRECTIONS 

This  test  is  composed  of  multiple  choice  items,.  You  will 
have  time  to  attempt  all  questions,  but  do  not  spend  a  lot 
of  time  on  any  one  question,,  Read  each  question  carefully,, 
Don't  give  up  if  some  items  seem  hard?  read  every  question, 
but  don't  make  wild  guesses^ 

D0  NOT  MARK  ON  THE  QUESTION  PAPER 

Indicate  your  answer  on  the  answer  sheet  opposite  the  number 
which  matches  the  number  of  the  question.  Blacken  the  space 
below  the  letter  of  the  answer  you  choose.  Since  the  test 
gives  four  choices,  answer  space  E  will  not  be  used. 

Write  your  name  and  other  information  in  the  space  provided 
on  the  answer  sheet. 


NOTE?  For  the  information  of  readers  of  this 
thesis  the  answers  for  the  two  parts  of  the  Science  Test 
are  indicated  by  underlining. 
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KNOWLEDGE  TEST 


1.  Scientists  estimate  the  age  of  the  earth  to  be  about 

A„  one  million  years 

B.  twenty  million  years 

C,  five  billion  years 

Do  one  hundred  billion  years 

2.  The  best  scientific  information  about  the  age  of  the 
earth  has  been  obtained  bv 

A.  measuring  the  salt  in  the  ocean 
Bo  studying  ancient  records 
Co  measuring  the  radioactivity  of  rocks 

Do  studying  fossils 

3o  The  earth  is  composed  of  four  layers;  the  layer  on  which 
we  live*  the  earth  * s  crust,  is  called  the 
A*  atmosphere 
Bo  hydrosphere 
Go _ lithosphere 

Do  bary sphere 

4o  Most  scientists  believe  that  the  center  of  the  earth  is 
Ao  a  mass  of  molten  rock 
Bo  a  solid  ball  of  metal 
Co  composed  of  plastic  material 
Do  solid  rock 

5.  One  example  of  a  sedimentary  rock  is 
Ao  shale 
Bo  marble 
Co  granite 
Do  quartz 

6o  Rocks  formed  by  the  hardening  of  hot  molten  rock  from 
within  the  earth's  crust  are  called 
A.  Igneous  rocks 

Bo  volcanic  rocks 
Co  metamorphic  rocks 
Do  intrusive  rocks 

7.  Rocks  are  classified  according  to 

Ao  the  wav  they  were  formed 

Bo  the  elements  they  contain 
Co  their  crystal  structure 
Do  their  hardness 

8.  A  young  river  valley  can  be  recognized  by  its 

Ao  smoothly  sloping  river  bed 
Bo  few  tributaries 
Co  steeply  rising  sides 

Do  slowly  flowing  water 


. 
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9°  Scientists  suggest  that  the  first  mountains  were 
formed  by 

A.  the  pressure  of  huge  beds  of  sediment 
Bo  volcanic  action 

C.  the  cooling  and  shrinking  of  the  earth *s 

crust 

Do  the  erosion  of  high  plateaus 

10o  Fossils  can  best  be  described  as 

Ao  the  remains  of  plants  or  animals  of  past  ages 
Bo  petrified  remains  of  prehistoric  plants 
Co  plant  and  animal  remains  found  in  rocks 
Do  remains  or  evidence  of  life  of  bygone  ages 

11 o  The  earliest  known  vertebrates  were 
Ao  trilobites 
Bo  fish 
Co  dinosaurs 
Do  crinoids 

12o  The  coal  and  oil  deposits  of  Alberta  were  laid  down 
during  the 

Ao  cenozolc  era 
Bo  paleozoic  era 
Co  pre- Cambrian  era 
Do  mesozoic  era 

13 *  The  end  of  a  geological  era  is  determined  by 

Ao  the  passing  of  a  definite  period  of  time 

B.  the  extinction  of  some  form  of  life 

Co  the  occurrence  of  major  changes  in  the 

surface  of  the  earth 
Do  the  beginning  of  a  glacial  age0 

l4o  The  most  recent  geological  era  is  the 
Ao  mesozoic 
Bo  paleozoic 

C.  pr e- Cambrian 
Do  cenozolc 

15*  A  sedimentary  rock  formed  from  the  remains  of  living 
things 

A.  conglomerate 
Be  quartz 
Co  sandstone 
Do  limestone 


l6o  If  peat  is  added  to  clay,  the  clay  will  be 
Ao  richer  in  vegetable  matter 

Bo  better  able  to  hold  water 

C.  richer  In  minerals 

Do  less  easy  to  erode 


: 
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1? o  The  best  type  of  soil  for  agriculture  is 
A.  peat 
Bo  humus 
Go  clay 
Do  loam 

18.  Sandy  soil  is  different  from  clay  soil  because  it 
A0  is  light  and  holds  water  well 
Bo  has  more  humus 
Co  dries  out  quickly  after  a  rain 

Do  has  more  mineral  matter 

19*  Gravelly  subsoils  are  undesirable  because  they 
A,  are  too  rocky  for  ploughing 
Bo  lose  their  moisture  too  easily 

Co  hold  back  root  development 
Do  prevent  the  formation  of  topsoil 

20 *  Which  of  the  following  is  not  an  important  factor  in 
soil  formation? 

Ao  plants 
Bo  ice 
Co  fire 

Do  wind 

21.  Cutting  the  trees  from  forested  slopes  can  reduce  soil 
moisture,  because  it 

Ao  decreases  precipitation 
Bo  reduces  the  humus  in  the  soil 
Co  increases  erosion 
Do  speeds  run-off 

22o  The  rotation  of  crops  is  often  practised  to 
Ao  increase  the  fertility  of  the  soil 
Bo  prevent  erosion 
Co  prolong  the  life  of  the  soil 

Do  rest  the  soil 

23*  A  farmer  may  contour-plough  a  hilly  field  to 
Ao  prevent  wind  erosion 
Bo  conserve  moisture 
Co  maintain  fertility 
Do  control  water  erosion 

24o  Dissolved  materials  may  be  removed  from  water  by 
A.  settling 
Bo  filtering 
Co  boiling 
Do  distilling 
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25*  If  water  at  its  freezing  point  gives  up  heat 
A.  it  gets  colder 
Bo  it  solidifies 

Co  it  contracts 
Do  it  melts 


■ 
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SKILLS  TEST 


Sedimentary  rocks  are  formed  from  sediments  produced  by  the 
erosion  of  rocks.  These  sediments  are  carried  and  laid  down 
by  water.  Fast-moving  rivers  pick  up  sediment  and  carry  it 
along;  as  the  water  slows  down,  the  sediment  is  deposited, 
the  larger  particles  being  deposited  first.  Changes  in  the 
ri^ver  with  the  seasons  usually  results  in  varying  deposits 
at  a  given  point.  Over  a  long  period,  during  which  the 
rivers  may  change  or  disappear  altogether,  the  deposits 
harden  into  rock. 

1.  Which  sentence  best  summarizes  what  the  paragraph  says? 

A.  sedimentary  rocks  are  formed  by  rivers 
Bo  as  rivers  slow  down,  they  deposit  sediments 
Co  sedimentary  rocks  form  from  deposits  laid 

down  by  water 

Do  when  rivers  erode  rocks,  sediments  are  pro¬ 
duced 

2.  From  the  paragraph,  it  seems  that  sedimentary  rocks 
can  be  recognized  because  they 

A.  are  made  up  of  fine  particles 

B.  are  always  found  near  rivers 

Co  are  composed  of  particles  of  the  same  size 
Do  are  usually  made  up  of  layers  of  different 

kinds 

3.  The  paragraph  suggests  that  sedimentary  deposits  of 
coarse  material  are  laid  down  where 

A.  the  river  current  moved  slowest 
Bo  the  river  flowed  into  a  lake  or  ocean 
Co  the  river  current  was  still  fairly  strong 

Do  the  river  undercut  banks  of  soil 

4.  From  the  paragraph  it  seems  that  a  river  which  is 
picking  up  sand  and  clay  from  an  area  of  granite  rock 
will  be  laying  down 

A.  the  sand  and  clay  at  its  mouth  as  a  bed  of 
soil 

Bo  a  layer  of  sand  first,  and  a  layer  of  clay 
over  it 

Co  the  clay  farther  along  its  course  than  the 

sand 

D.  the  mixture  of  sand  and  clay  at  different 
points  along  its  course 
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5*  Huge  boulders,  weighing  as  much  as  20  tons,  are  found 
lying  at  the  mouths  of  mountain  streams  among  well 
sorted  gravel .  The  best  explanation  of  this  fact  is 

A.  the  boulders  were  buried  in  the  soil,  which 
was  washed  away  by  the  stream 
Bo  the  boulders  were  left  by  glaciers,  which 

melted 

C.  they  fell  from  the  mountains  in  a  landslide 
D«  the  stream  carried  them  there  when  it  was 
flooded 


"Johnny's  always  beating  me,  Mr0  Cameron,"  said  Bob, 

"except  once~-My  group  brushed  with  Crest,  and  his  used  the 
same  toothpast  e,but  without  fluoristaiio  My  group  had  29% 
fewer  cavities  after  six  months! " 

6,  Bob  thinks  he  won  this  time  because 

Ao  he  had  29%  fewer  cavities  than  Johnny 

Bo  he  used  Crest  and  Johnny  didn't 

Co  he  was  in  the  group  with  29%  fewer  cavities 

Do  Johnny  had  more  cavities  than  he  did 

?•  From  the  facts  he  stated,  Bob  should  only  say  that; 

Ao  he  has  29%  fewer  cavities  than  Johnny 
Bo  Johnny  probably  had  more  cavities 
C.  he  could  not  have  had  more  cavities  than 
J  ohnny 

Do  no  conclusion  can  be  made 


8o  Scratches  running  in  the  same  direction  are  often 

noticed  on  exposed  stone  surfaceso  These  are  likely 
to  be  evidence  of 

Ao  glacial  action 

B.  wind  erosion 

C.  water  erosion 

D.  both  A  and  C 

9.  Which  of  the  following  does  not  belong  with  the  others? 
A.  Devonian 
Bo  glaciation 

C.  abundant  vegetation 

D.  coal  and  oil 
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10 o  Which  of  the  following  does  not  belong  with  the  others? 

A.  Pre- Cambrian 

B.  Paleozoic 

C.  Genozoic 
D»  Devonian 


To  estimate  the  age  of  the  earth,  scientists  can  figure  out 
the  amount  of  salt  in  the  oceans  of  the  world,  and  the  amount 
of  salt  being  carried  into  these  oceans  each  year  by  all  the 
rivers  of  the  worldo  A  simple  calculation  then  gives  the 
number  of  years  required  to  deposit  the  amount  of  salt  now 
in  the  oceanso 

11.  The  calculation  referred  to  is 

A,  addition 

Bo  subtraction 
Co  multiplication 
Do  division 

12.  This  method  assumes 

Ao  that  the  rivers  have  always  been  flowing  at 
the  same  rate 

B.  that  the  world's  oceans  have  remained  about 
the  same  size 

Co  that  the  world8 s  oceans  were  once  all  fresh 

water 

D.  that  the  amount  of  salt  carried  by  a  river 
does  not  change 


Your  textbook  says  that  mountains  formed  when  the  earth's 
crust  contracted  as  the  earth  cooled  after  it  was  formed. 
In  a  report,  a  pupil  says  that  mountains  are  formed  by 
volcanic  action.  You  ask  your  teacher  if  mountains  are 
formed  by  volcanic  action  and  he  agrees. 

13»  You  should  conclude 

A.  your  textbook  may  be  wrong 

B.  mountains  are  probably  formed  in  several 

different  ways 

C.  no  one  knows  for  sure  how  mountains  were 
formed 

D.  mountains  are  formed  in  two  main  ways 
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14.  Some  rocks  change  slowly  into  other  rocks.  Select 

the  group  most  clearly  connected  with  this  statement, 

A,  coal,  pressure ,  heat,  anthracite 

B,  ocean,  marble,  pressure,  limestone 
Co  peat,  pressure,  coal,  heat 

Bo  trees,  pressure,  coal,  anthracite 


Scientists  have  found  the  bodies  of  ancient  mammoths  buried 
in  ice  and  mud  in  Alaska  and  Siberia,  The  bodies  were  per¬ 
fectly  preserved,  even  with  undigested  flowers  still  in 
their  mouths,  although  they  have  broken  bones, 

15 »  The  best  of  the  following  explanations  is 

A,  the  mammoths  were  buried  by  snowslides  or 

avalanches 

B,  they  were  buried  by  ashes  and  dust  from  a 
volcano 

C,  they  smothered  in  bogs,  which  later  froze 
solid 

D,  they  were  frozen  in  a  severe  winter,  and 
buried  by  spring  floods 


l6.  Choose  the  answer  which  best  fits  the  following 

statementss  "All  good  soils  contain  water?  since  loam 
contains  water,  therefore  it  is  a  good  soil," 

A,  the  conclusion  is  right,  because  of  correct 
facts  and  logic 

B,  the  conclusion  is  right,  but  the  logic  is 

wrong 

C,  the  conclusion  is  wrong,  because  the  logic  is 
wrong 

D,  the  conclusion  is  wrong,  but  the  logic  is 
correct 


•  L:  idle 
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A  farmer  experimented 
with  different  amounts 

Crop  Yield 

40 

of  fertilizer  on 

five 

bushels 

similar  plots  of 

lando 

per 

30 

The  results  are 

shown 

acre 

in  the  graph  at 

the 

20 

right* 

10 

-s^- 


12  3  4 

Fertilizer 

units  per  acre 


17 0  If  the  farmer  adds  li  units  of  fertilizer  per  acre,  he 
should  get  a  yield  of  about 
A*  27  bushels  per  acre 

Bo  23  bushels  per  acre 

Co  40  bushels  per  acre 

Do  30  bushels  per  acre 

l8o  How  much  fertilizer  should  the  farmer  add  to  make  the 
most  profit? 

Ac  two  units,  since  this  will  give  the  greatest 
yield  for  the  amount  of  fertilizer  used 
Bo  three  units,  since  the  yield  is  not  increased 
much  by  adding  the  fourth  unit 
C„  one  unit,  since  fertilizer  is  expensive 
Do  can{t  say,  since  the  costs  are  not  given 


In  questions  19  and  20,  mark  answer  space 

Ao  if  an  increase  in  the  first  factors  goes  with 
an  increase  in  the  second, 

Bo  if  an  increase  in  the  first  factors  goes  with 
a  decrease  in  the  second, 

Co  if  the  factors  are  unrelated, 

Do  if  the  factors  are  related,  but  not  always  in 
the  same  way« 


19*  First  factors  The  steepness  of  a  river  valley o 

Second  factors  The  amount  of  sediment  the  river  can 
(A)  carry o 


20 o  First  factors  The  amount  of  humus  added* 

Second  factors  The  ability  of  the  soil  to  hold  water* 

(D) 


fl  I 
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21o  ’’Had  there  been  no  soil,  had  the  rocks  not  decayed, 

there  had  been  no  you  and  Io”  Choose  the  group  which 
illustrates  the  idea  behind  the  above  statemento 
A0  rocks,  weathering,  soil,  plants 
Bo  rocks,  food,  plants,  animals 
Co  weathering,  soil,  plants,  animals 

Do  rocks,  erosion, humus,  people 


Investigating  the  production  of  rain  from  clouds,  Langmuir 
hypothesized  that  dust  would  ’’trigger”  the  release  of  rain 
from  cloudso  When  he  experimented,  adding  dust  particles 
to  a  box  which  he  had  filled  with  water  vapour  and  cooled, 
nothing  happenedo  One  warm  day,  he  could  not  get  the  box 
cool  enough,  so  he  added  some  dry  ice  (which  cooled  the  box 
to  ~40°F)  and  the  box  was  filled  with  a  miniature  snowstorm0 

22 o  Langmuir  thought  to  get  water  drops  to  form  in  the 
cool  air  by 

Ao  adding  water  vapour 
Bo  cooling  with  dry  ice 
Co  adding  dust 

Do  both  A  and  B 

23 o  Langmuir  used  dry  ice  because 

Ao  he  thought  it  would  cause  water  drops  to  form 
Bo  his  usual  method  of  cooling  would  not  work 

Co  the  dust  particles  did  not  produce  the  effect 
he  expected 
Do  It  was  a  warm  day 


Bob  wanted  to  find  out  if  there  is  water  in  potatoeso  He 
weighed  a  potato,  then  cut  it  into  thin  slices  which  he 
put  into  a  warm  oven»  After  some  time  he  again  weighed 
the  slices,  and  found  that  the  weight  had  decreased  by  80 
per  cent, 

24o  The  value  for  the  loss  in  weight  would  be  more  reli¬ 
able  if 

Ao  he  used  a  larger  number  of  potatoes 
Bo  he  repeated  the  experiment  several  times 

Co  he  didn’t  cut  the  potato  up 
Do  he  heated  the  potato  strongly 
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25°  Bob's  experiment  did  not  really  answer  his  question 
because 

Ao  he  only  used  one  potato 
Bo  he  only  did  the  experiment  once 
Go  he  did  not  prove  what  the  potato  lost 
Do  he  probably  lost  some  water  when  he  cut  the 
potato 


ATTITUDES  SCHEDULE 


DIRECTIONS 

The  Schedule  consists  of  50  statements  to  which 
we  would  like  to  know  your  reactionso  There  are  no  right 
or  wrong  answers,  since  different  people  feel  differently 
about  these  statements..  Try  to  say  exactly  how  you  feel 
about  them. 


DO  NOT  MARK  ON  THE  SCHEDULE .  USE  THE  ANSWER  SHEET. 


To  record  your  reactions,  place  a  number  in  the 
proper  place  on  the  answer  sheet,  using  the  following  keys 
If  you 


Strongly  disagree 
Moderately  disagree  - 
Slightly  disagree 
Slightly  agree 
Moderately  agree 
Strongly  agree 
On  the  answer  sheet. 


write  1 
write  2 
write  3 
write  4 
write  5 
write  6 

this  key  is  simplified  tos 


DISAGREE  AGREE 

< - - -  — - ^ 

1  2  3  4  5  6 

Note  that  the  more  you  agree  with  the  statement,  the  higher 
the  number  you  use. 

Carefully  read  each  statement,  and  record  your 
first  reaction  to  it.  Complete  all  items;  make  a  choice 
even  when  you  are  undecided. 


X 
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1.  I  like  to  think  about  why  people  act  like  they  do. 

2.  I  like  setting  myself  tasks  to  strengthen  my  willpower. 

3°  If  I  happen  to  hurt  someone  without  meaning  to,  I 
usually  don’t  let  it  bother  me. 

4.  If  someone  hurts  me,  I  do  everything  I  can  to  get  even 
with  him. 

5»  It  makes  me  uncomfortable  to  be  with  people  who  are 
different  from  me. 

6.  I  like  to  disagree  with  the  opinions  of  people  who  are 
supposed  to  know. 

7-  I  like  to  lie  in  front  of  the  fireplace  watching  the 
flames. 

8.  I  dread  the  thought  of  an  earthquake. 

9*  I  don’t  mind  having  others  judge  me  by  the  organizations 
to  which  I  belong. 

10.  I  enjoy  taking  risks,  in  games  and  in  life. 

11.  I  try  to  keep  strict  control  of  myself  at  all  times. 

12.  I  often  question  the  correctness  of  statements  made  by 
others  in  a  discussion. 

13*  I  like  walking  along  a  dark  street  in  the  rain. 

14.  I  have  sometimes  been  punished  unfairly. 

15 •  At  times  I  have  a  strong  impulse  to  do  something  harmful 
or  shocking. 

16.  Often  people  don’t  like  my  giving  them  helpful  criticism. 

17.  I  generally  prefer  being  in  a  loosely- organized  small 
group,  than  a  member  of  a  large  formal  organization. 

18.  Many  of  my  friends  would  be  considered  different. 

19.  I  am  a  disobedient  person. 

20.  If  there  is  anything  that  makes  me  mad,  it  is  people 
who  think  they  know  my  problems  better  than  I  do. 


'-K  -■  ■  :rii  ic 


129 


21 o  People  who  are  unsure  and  uncertain  about  things  make 
me  feel  uncomfortable* 

22 *  One  thing  I  can't  stand  is  a  coward. 

23.  Sometimes  I  feel  as  if  I  must  injure  either  myself  or 
someone  else. 

24.  I  usually  don't  care  very  much  what  people  think  about 
me. 

25°  I’m  often  too  friendly  for  my  own  good. 

26o  I  have  sometimes  gotten  into  trouble  for  saying  what 
I  thought  about  some  injustice. 

27.  I  like  making  up  and  eating  odd  mixtures. 

28  I  like  driving  fast. 

29 *  I  hate  people  who  try  to  push  themselves  in  where  they 
don’t  belong  and  where  they  are  not  wanted. 

30.  Sometimes  I  enjoy  hurting  persons  I  love. 

31°  Whining,  complaining  people  make  me  mad. 

32.  Sometimes  when  people  apologize,  I  can't  help  feelings 
'actions  speak  louder  than  words’. 

33°  I  enjoy  books  that  make  fun  of  dignified  people  or 
institutions. 

34.  In  religious  matters,  I  tend  to  be  something  of  a 
doubter. 

35°  I  take  great  pride  in  being  an  orderly  person. 

36.  I  don’t  admire  anybody  very  much. 

37°  When  I  was  younger  I  sometimes  stole  things. 

38.  I  don’t  like  to  undertake  any  project  unless  I  have  a 
pretty  good  idea  how  it  will  turn  out. 

39°  I  admire  people  who  do  as  they  please. 

40.  At  times  I  have  been  so  entertained  by  the  cleverness 

of  a  crook  that  I  have  hoped  he  would  get  away  with  it. 
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41.  I  don’t  think  much  of  people  who  try  to  keep  out  of 
trouble  at  all  costs. 

42.  I  often  ignore  rules  and  regulations  that  seem  unfair. 

43®  I  treat  people  just  the  way  they  deserve  to  be  treated. 

44o  I  often  notice,  beneath  a  person’s  surface  friendli¬ 
ness,  a  deeper  dislike, 

45®  There  are  times  when  I  really  enjoy  watching  a  good 
fight. 


46o  I  would  like  to  see  some  important  changes  in  our 
government . 

47®  I  don’t  like  people  who  always  do  what  is  expected  of 
them, 

48.  At  times  I  feel  like  swearing. 

49®  I  have  sometimes  felt  so  sorry  for  others  I  have  cried. 

50.  I  have  often  broken  rules  (school,  club,  etc.),  or 
wanted  to. 
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TABLE  XII 

IDENTIFICATION  OF  SCALE  ITEMS  IN  ATTITUDES  SCHEDULE 


Stereopathy  Scale 


Non- stereopathy  Scale 


2 

1 

3 

6 

4 

7 

5 

10 

8 

12 

9 

13 

11 

17 

14 

18 

15 

19 

16 

24 

20 

26 

21 

27 

22 

28 

23 

33 

25 

34 

29 

36 

30 

37 

31 

39 

32 

40 

35 

41 

38 

42 

43 

46 

44 

47 

45 

48 

49 

50 

CATEGORIZING  CLASSROOM  TALK 


For  those  who  may  be  interested  in  the  specific 
ways  in  which  various  types  of  classroom  talk  were  categor¬ 
ized,  a  discussion  of  each  category  is  given  below,  stating 
the  chief  types  of  talk  which  were  included.  It  is  important 
to  remember  that  in  categorizing  the  talk,  the  force  or 
effective  meaning  of  each  statement  is  considered,  rather 
than  the  literal  meaning. 

I.  TEACHER  TALK  CATEGORIES 


1.  Telling 

This  category  is  the  information  category;  it  in¬ 
cludes  all  talk  in  which  the  teacher  is  supplying  information 
to  the  pupils.  He  may  be  stating  facts,  rules,  his  own 
opinions  or  intentions.  He  may  be  describing  materials  or 
procedures  to  be  followed. 

2.  Explaining 

This  category  includes  talk  which  clarifies  the 
meaning  of  material  already  before  the  pupil.  It  includes 
translation  of  statements  into  other  language,  illustration 
of  concepts,  and  their  application  to  new  situations. 

3 .  Reasoning 

This  category  contains  all  talk  in  which  the 
teacher  gives  reasons.  It  includes  talk  sustaining  a 
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reasoned  argument,  the  drawing  of  conclusions  or  inferences, 
and  conjecturing  or  hypothesizing.  Unsupported  opinions 
belong  in  category  1. 

4.  Fact  Question 

This  category  includes  teacher  questions  which  re¬ 
quire  recall  of  facts,  the  description  of  an  observed  object 
or  event  or  the  description  of  a  procedure  or  process 
previously  learned.  In  general  these  questions  have  pre¬ 
dictable  answers. 

5 .  Thought  Question 

This  category  includes  teacher  questions  which 
require  independent  thought  on  the  part  of  the  pupil.  In 
general  these  questions  would  not  have  predictable  answers. 

6 .  Qualifying 

This  category  includes  teacher  responses  in  which 
the  pupil's  statements  are  modified,  extended  or  used  in 
some  way.  Responses  simply  clarifying  a  pupil  statement 
would  belong  in  category  2;  simple  repetition  would  usually 
be  category  1  or  8,  depending  on  the  function  of  the 
repetition. 

7 •  Signalling 

The  signalling  category  is  used  for  teacher  talk 
which  has  no  affective  weight,  but  simply  indicates  a  pupil, 
recognizes  a  pupil's  wish  to  speak,  indicates  who  should 
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speak  next,  etCo „ 


This  category  contains  all  teacher  talk  which 
indicates  approval  or  acceptance  of  any  physical  or  verbal 
behavior  of  the  pupil,.  It  was  also  used  for  talk  agreeing 
with  or  permitting  procedures  suggested  by  pupilSo 


This  category  is  used  for  teacher  statements  re¬ 
jecting  or  criticizing  physical  or  verbal  behavior  of  the 
pupil.  It  also  included  direct  orders  or  instructions 
given  to  the  pupilSo 

II.  SILENCE  CATEGORIES 

0  .  Sllence--Pause 

This  category  is  used  for  pauses  in  the  talk  when 
there  is  no  interruption  of  the  interaction  between  teacher 
and  pupil.  For  example,  it  would  include  silence  after  a 
question,  before  any  response  is  given;  it  would  also  in¬ 
clude  silence  during  the  presentation  or  illustration  of 
concepts  by  use  of  visual  aids0 

10o  Silence— Disrupt ion 

This  category  includes  any  period  during  which 
communication  between  the  teacher  and  the  class  is  disrupted, 
including  periods  of  confusion. 


: 
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III.  PUPIL  TALK  CATEGORIES 


11.  Telling 

This  category  Includes  pupil  talk  involving  recall 
of  fact,  or  recounting  an  observation  It  also  includes 
brief  statements  descriptive  of  processes  or  procedures,  and 
longer  statements  that  have  obviously  been  committed  to 
memory.  It  includes  repetition  of  statements  previously  made 
and  statements  of  opinion  where  no  supporting  reasons  are 
given. 

12.  Explaining 

aanna.  mmmmmmmbm—mmmsmmmmmma  m  — eaw  iT 

This  category  includes  pupil  talk  interpreting  or 
rephrasing  previous  statements  of  textual  material  and  talk 
which  applies  ideas  or  principles  under  discussion.  It 
also  includes  description  of  processes  or  procedures  where 
the  student  is  required  to  order  or  phrase  concepts  already 
learned,  that  is,  when  more  than  simple  recall  is  involved. 

13«  Reasoning 

This  category  includes  all  student  talk  in  which 
reasons  are  given,  or  an  argument  sustained.  It  includes 
the  presentation  of  conclusions  and  the  formation  of 
hypotheses  and  implications,  where  the  bases  for  these  are 
clear. 

14.  Question 


This  category  includes  all  student  questions. 
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TABLE  XIII 

VARIABLES  USED  IN  THE  STUDY 


Name 


Mean 


Number 
of  cases 


Knowledge  Post-test 
Knowledge  Pre-test  . 
Skills  Post-test  »  . 
Skills  Pre-test  ,  . 
I.Q.  Scores  <>  .  ,  , 


o  o 


o  o 


o  11,58  o 

o  6  o  19  o 
.  9-94  . 

o  7 » 29  » 
111,67  • 


o  o 


©  o 


Boys  o 
Girls 


o 


o 


Inquiry 

Expository 


o 


o 


.  407 

.  407 
o  407 
o  407 
o  407 
.  210 
.  197 
.  198 
.  209 


Stereopath  ,  „  •  0  .  . 
Non- stereopath  .  •  ,  . 
Negativist  .  ,  »  •  •  , 
Acquiescent  ,  „  ,  ,  , 
Moderate  . 


o 


o 


0000 


0000 


o  o 


o  © 


0000 


0000 


o  o 


e  o 


.  133 
,  120 
o  61 

.  59 

,  34 


Boys— Inquiry  oo«.o.»o..»<>oo  108 

Boys-Expository  .  102 

Girls-Inquiry  •  ••••••••••••  90 

Girls-Expository . . •  107 

I.Q.*Inquiry  .  110.13 

I. Q*Expository  .  .  •  .  «  113*14 


ccx  .  u 
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TABLE  XXII  (continued) 


Variable 

Name 

Mean 

Number 
of  cases 

21 

Stereopath-Inquiry  .  . 

© 

o  ©  © 

© 

© 

o 

o 

o 

67 

22 

Stereopath-Expository 

66 

23 

Non- stereopath-Inquiry 

• 

©  ©  © 

o 

o 

0 

© 

© 

58 

24 

Non- stereopath-Expository 

o  o 

o 

© 

p 

o 

0 

62 

25 

Negativist- Inquiry  .  . 

POO 

o 

© 

o 

o 

© 

63 

26 

Negativi st-Expository 

0  o  o 

e 

o 

p 

© 

© 

36 

27 

Acquiescent- Inquiry 

0  ©  © 

© 

e 

o 

0 

© 

33 

28 

Acquiescent-Expository 

OOP 

© 

o 

o 

o 

o 

26 

29 

Moderate- Inquiry  .  .  . 

POO 

o 

o 

o 

o 

15 

30 

Moderate-Expository 

0  o  o 

© 

o 

© 

o 

19 

31 

Stereopath-Boys  .  .  . 

O  P  o 

© 

o 

0 

o 

60 

32 

Stereopath-Girls  .  .  . 

© 

© 

© 

73 

33 

Non- stereopath- Boy s 

69 

34 

Non-stereopath-Girls  . 

51 

35 

Negativist-Boys  .  .  . 

O  ©  0 

o 

o 

0 

© 

19 

36 

Negativist-Girls  .  .  . 

42 

37 

Acquiescent- Boys  .  .  . 

42 

38 

Acquiescent-Girls  .  . 

© 

17 

39 

Moderate- Boys  .  .  .  . 

20 

40 

Moderate-Girls  *  .  .  . 

•  ©  © 

o 

o 

o 

© 

14 

41 

Stereopath* I. Q.  .  .  . 

111. 

47 

42 

Non-stereopath*I.Q. 

112. 

24 

43 

Negativist*I.  Q.  .  .  . 

111. 

23 

44 

Acquiescent*I. Q.  .  .  . 

110. 

92 

45 

Moderate*!. Q . 

112. 

53 

* . 
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03 
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«H 
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00 
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CO 

to  O 

o 

O 
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0 

i> 

CO 

45 
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I 

o  « 

2  Sh 

Ei 

0 

od 

H  CO  H  0  H 

CO  rH 

0 

PQ  0 

••  0 

0 

4-5 

•H 

Ei 
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O  H 

El 

ft 

••  rH 
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45 
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0 
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ft 

or 

X  X>M  ft  CO 

S3  CO 

bO 

a* 

'd 

S3  3  M 

X 

ft 

0  45 

O 

0 

o 

o 

^  M  W 

CO 

M 

CO  CO 

EH 

a 

s 

<5 

s 

S3 
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Variable  9,  mode- expository,  had  the  same  correlation  with  opposite  sign 
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TABLE  XV 

PREDICTIVE  MODELS  USED  IN  THE  ANALYSIS 


Model 

Number 

Criterion 

Variable 

Predictor 

Variables 

df 

H2 

1 

1 

2,  5, 

6, 

21-30 

13 

0,4513 

2 

3 

4,  5, 

6, 

21-30 

13 

=  3193 

3 

3 

l.  4,  5, 

6, 

21-30 

14 

.3801 

4 

1 

2,  5, 

6, 

8,  9 

5 

.4293 

5 

3 

4,  5, 

6, 

8,  9 

5 

.3047 

6 

3 

1*  4,  5. 

6, 

8,  9 

6 

.3662 

7 

1 

2,  5, 

8, 

10-14 

8 

.4274 

8 

3 

4,  5, 

8, 

10-14 

8 

.2858 

9 

3 

1,  4,  5, 

8, 

10-14 

9 

.3619 

10 

1 

2, 

6, 

19-30 

14 

.4515 

11 

3 

4, 

6, 

19-30 

14 

.3222 

12 

3 

i,  4, 

6, 

19-30 

15 

.3820 

13 

1 

2,  5,  6, 

8, 

10-14 

9 

.4456 

14 

3 

4,  5,  6, 

8, 

10-14 

9 

.3141 

15 

3 

1, 

4,  5,  6, 

8, 

10-14 

10 

•  3734 

16 

1 

2,  5, 

6, 

10-14 

8 

.4316 

17 

3 

4,  5, 

6, 

10-14 

8 

.3012 

18 

3 

l.  4,  5, 

6, 

10-14 

9 

.3682 

19 

1 

2, 

5, 

21-30 

12 

.2730 

20 

3 

6, 

21-30 

12 

.2523 

21 

3 

i,  4, 

6, 

21-30 

13 

.3663 

22 

1 

2,  5, 

8. 

31-40 

13 

.4474 

23 

3 

4,  5, 

8, 

31-40 

13 

.3195 

24 

3 

1,  4,  5, 

8, 

31-40 

14 

.3790 

25 

1 

2, 

6,  8,  10- 

14, 

41-45 

13 

.4460 

26 

3 

4, 

6,  8,  10- 

14, 

41-45 

13 

.3146 

27 

3 

•  ,6,8,  10- 

14, 

41-45 

14 

.3745 

28 

1 

2,  5,  10- 

14, 

15-18 

9 

.4461 

29 

3 

4,  5,  10- 

14, 

15-18 

9 

•  3141 

30 

3 

1. 

4,  5,  10- 

14, 

15-18 

10 

.3736 

NOTE?  Variable  numbers  are  those  given  in 
Table  XIII. 
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RESULTS  OF  THE  ANALYSIS 


CO 

I — 1 

•H 

CD 

0 

£ 

co 

CO 

Tj 

-P 

O 

0 

0 

o 

O 

( — 1 

53 

•H 

rQ  ^ 

-P 

Urt 
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TABLE  XVI  (continued) 


CO 

i — 1 

b 

-P 

•H 

o 

0 

b 

CO 

•rH 

CO 

b 

-p 

O 

0 

rH 

0 

o 

o 

•H 

I — 1 

o 

•rH 

-C 

>~! 

•H 

p 

b  b 

•H 

b 

-P 

P  r— 1 

0 

cd  0 

-P  0 

05 

O 

i — 1 

P>  0 

-p 

•H  -P 

o5  d 

b 

ft 

i — i 

COb 

•H 

^  co 

H 

c\] 

ft  rH 

o 

>5 

b 

0  O 

05  0 

ft 

ft 

Ctf 

u 

K 

ft 

P322 

o 

>  ^ 

b 

b 

ft  > 

ft 

C.1.1 

1 

13 

1 

21-30 

4 

394 

1.01 

.401 

1.2 

2 

14 

3 

21-30 

4 

394 

.76 

.555 

1-3 

3 

15 

3 

21-30 

4 

393 

1.07 

.372 

2.1 

13 

4 

1 

10-14 

4 

398 

2.94 

.020 

2.2 

14 

5 

3 

10-14 

4 

398 

1.36 

.246 

2.3 

15 

6 

3 

10-14 

4 

397 

1.14 

.340 

3.1 

13 

16 

1 

8,9 

1 

398 

10.09 

.002 

3.2 

14 

17 

3 

8,9 

1 

398 

7.49 

.006 

3.3 

15 

18 

3 

8,9 

1 

397 

.81 

.523 

NOTE;  Variable  numbers  are  those  given  in 
Table  XIII. 


- — 

